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(57) Abstract: The present invention provides compounds of formula (I): These compounds, and pharmaceutically acceptable com- 
positions thereof, are useful generally as kinase inhibitors, particularly as inhibitors of PRAK, GSK3, ERK2, CDK2, MK2, SRC, 
SYK, and Aurora-2. Accordingly, compounds and compositions of the invention are useful for treating or lessening the severity of a 
variety of disorders, including, but not limited to, heart disease, diabetes, Alzheimer's disease, immunodeficiency disorders, inflam- 
matory diseases, allergic diseases, autoimmune diseases, destructive bone disorders such as osteoporosis, proliferative disorders, 
infectious diseases and viral diseases. 
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INDAZOUNONE COMPOSITIONS USEFUL AS KINASE INHEBrTORS 

CROSS-REFERENCE TO REI^ATED APPLICATIONS 

[0001] The present application claims priority under 35 U.S.C. § 119(e) to U.S. 
Provisional Application number 60/421,398, filed October 25, 2002, entitled 'Tndazolinone 
Conipositions Useful as Kinase Lihibitors", the entire contents of which are hereby 
incorporated by reference. 

TECHNICAL FIELD OF INVENTION 

[0002] The present invention relates to indazolinones useful as kinase inhibitors. These 
compounds are useful for treating or modulating disease in which kinases may be involved, 
symptoms of such disease or the effect of other physiological events mediated by kinases. 
Accordingly, the invention also provides pharmaceutically acceptable compositions 
comprising the compounds of the invention and methods of using the compositions for 
treating diseases in which kinase activity is involved. 

BACKGROUND OF THE INVENTION 

[0003] The search for new tiierapeutic agents has been greatly aided in recent years by a 
better understanding of the structure of enzymes and other biomolecules associated with 
target diseases. One important class of enzymes that has been the subject of extensive study 
is protein kinases. 

[0004] Protein kinases constitute a large family of structurally related enzymes that are 
responsible for the control of a variety of signal transduction processes within the cell. (See, 
Hardie, G. and Hanks, S. (1995) The Protein Kinase Facts Book, landU, Academic Press, 
San Diego, CA). Protein kinases are thought to have evolved fix)m a common ancestral gene 
due to the conservation of their structure and catalytic function. Almost all kinases contain a 
similar 250-300 amino acid catalytic domain. The kinases may be categorized into families 
by the substrates they phosphorylate (e.g., protein-tyrosine, protein-serine/threonine, lipids, 
etc.). Sequence motifs have been identified that generally correspond to each of these kinase 
families (See, for example, Hanks, SX, Hunter, T., FASEB 9:576-596 (1995); Knighton 
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et al., Science. 253:407-414 (1991); Hiles et al.. Cell. 70:419-429 (1992); Kunz et al., 
CeK.73:585-596 (1993); Garcia-Bustos et al., EMBO J., 13:2352-2361 (1994)). 
[0005] In general, protein kinases mediate intracellular signaling by effecting a 
phosphoiyl transfer from a nucleoside triphosphate to a protein acceptor tiliat is involved in a 
signaling pathway. These phosphorylation events act as molecular on/off switches that can 
modulate or regulate the target protein biological function. These phosphorylation events are 
ultimately triggered in response to a variety of extracellular and other stimuli. Examples of 
such stimuli include environmental and chemical stress signals (e.g., osmotic shock, heat 
shock, ultraviolet radiation, bacterial endotoxin, andHiOa), cytokines (e.g., interleukin-1 (JLr 
1) and tumor necrosis factor a (TNF-a)), and growth factors (e.g., granulocyte macrophage- 
colony-stimulatihg factor (GM-CSF), and fibroblast growth factor (FGF)). An extracellular 
stimulus may affect one or more cellular responses related to cell growth, migration, 
differentiation, secretion of hormones, activation of transcription factors, muscle contraction, 
glucose metabolism, control of protein synthesis, and regulation of the cell cycle. 
[0006] Many diseases are associated with abnormal cellular responses triggered by 
protein kinase-mediated events. These diseases include autoimmune diseases, inflammatory 
diseases, bone diseases, metaboUc diseases, neurological and neurodegenerative diseases, 
cancer, cardiovascular diseases, allergies and asthma, Alzheimer's disease and hormone- 
related diseases. Accordingly, there has been a substantial effort in medicinal chemistry to 
find protein kinase inhibitors that are effective as therapeutic agents. However, considering 
the lack of currently available treatment options for the majority of the conditions associated 
with protein kinases, there is still a great need for new therapeutic agents that inhibit these 
protein targets. 

SUMMARY OF THE INVENTION 
[0007] It has now been found that compounds of this invention, and pharmaceutically 
acceptable compositions thereof, are effective as kinase inhibitors. Li certab embodiments, 
compounds of the invention are inhibitors of PRAK, GSK3, ERK2. CDK2, MK2, SRC, 
SYK, and Aurora-2. These compounds have the general formula I: 
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I 

[0008] These compounds, and phannaceutically acceptable compositions thereof, are 
useful for treating or lessening the severity of a variety of disorders, including, but not 
limited to, heart disease, diabetes, Alzheimer's disease, immunodeficiency disorders, 
inflammatory diseases, allergic diseases, autoimmune diseases, destructive bone disorders 
such as osteoporosis, proliferative disorders, infectious diseases and viral diseases. 

nFT ATT D ESCRIPTION OF THE INVENTION 

[0009] /. Description of Compounds of the Invention: 

[0010] The present invention relates to a compound of formula I: 

I 

or a pharnoaceuticaUy acceptable derivative thereof , wherein: 

and are each indepmdently hydrogen or a nitrogen protecting group; 

one of R^ or R* is -R and the o&er one of R' or R* is -Q*-A-Q^-Y, 

wherein Q' is a valence bond, -NR^-, -C(^\-, -S-, -0-, SChr, - 
NR'^S02-. -S02NR\ -CO-, -NR\:0-, .C0NR\ -0C(0)-, 
-C(0)0-. -OC(0)NR^. 1,2-cyclopropyl, 1,2-cyclobutanediyl; or 1,3- 
cyclobutanediyl, or is an optionally substituted Cx4alkylidene chain, wherein 
one or more mediylene units of the optionally substituted C2.4alkyIidBne chain 
is optionally replaced by -0-, -S-, -m.\ -NR'^CO-, -NR*CONR*-, - 
mf^Oz-, -CO-, -CO2-, -CONR^-, -OC(0)NR^-, -SO2-, -SOzNR^ - 
NR'^SOa-, -NR^SOiNR^-. -C(0)C(0)-, or 

-C(0)C(R^)2C(0)-, wherein each occurrence of R'^ is independently hydrogen 
or optionally substituted CMaliphatic, or two occurrences of R'^ on the same 
carbon atom are taken together to form an optionaUy substituted 3-6- 
membered carbocyclic ring; 
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A is an optionally substituted group selected from a 5-7-meinbered 
monocyclic or 8-10-membered bicyclic aryl, heteroaryl, heterocyclic or 
carbocyclic ring, or is an optionally substituted Ca^alkylidene chain wherein 
one or more methylene units of said C24 alkylidene chain is optionally 
replaced by -0-. -NR^-, -NR^CO-, -NR^CONR^-. -NR^COi-. -CO. - 
C(0)0., -0C(0)-, -CONR^-, -OC(0)NR°-. -SO2-, -S02NR^-, -NR^SOj-, - 
NR®S02NR^-, -C(0)C(0)-, or -C(0)C(R^)2C(0)-, and each occurrence of 
• is independently hydrogen or optionally substituted group selected from Ci^ 
aliphatic, Ci^eteroaliphatic, aryl or heteroaryl; 

is NR^, S, O, or C(R^)2, wherein each occurrence of R^ is 
independently hydrogen or optionally substituted Ci^aliphatic; 

Y is an optionally substituted group selected from a 5-7-memberBd 
monocyclic or 8-10 membered bicyclic aryl, heteroaryl, heterocyclic or 
carbocyclic ring; 
R^is-R; 

Z is N or CR^ wherein R^ is -R; and 

each occurrence of -R is independently hydrogen, Q(n)halogen, Q{n)CN, Q(n)N02, or 
Q(n)R^. wherein n is zero or one, Q is an optionally substitiited Cm alkylidene chain wherein 
one or more methylene units of Q is optionally replaced by -0-, -S-, -NR^-, -NR^CO-, - 
NR''C0NR\ -NR'^COa-. -CO-. -CO2-, -C0NR\ -0C(0)NR\ -SO2-. -SO2NR'-, -NR'SOj-, 
.NR''S02^fR''-, -C(0)C(0)-, or -C(0)C(R'^)2C(0)-, and each occurrence of R^ is 
mdependently hydrogen, an optionally substituted group selected from aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on the same nitrogen atom are 
taken together with the nitrogen atom to form an optionally substituted group selected from a 
5-8-membered heterocyclic or 5-8-membered heteroaryl ring. 

[0011] In certain embodiments for the compounds described generally above and herein, 
when Z is CH. R\ R^ R^^ and R^ are each hydrogen, then -Q^-A-Q^-Y is not: 
^^^Me Me^^, (9H2)i4Ma 



H Me^^Y^^'^Me H f 




or 



.4- 
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[0012] Compounds of this invention include those described generally above, and are 
further illustrated by the classes, subclasses, and species disclosed herein. As used herein, the 
foUowing definitions shall apply unless otherwise indicated. For purposes of this invention, 
the chemical elements are identified in accordance with the Periodic Table of the Elements, 
CAS version. Handbook of Chemistry and Physics, 75* Ed. Additionally, general principles 
of organic chemistry are described in "Organic Chemistry", Thomas Sorrell, University 
Science Books, Sausalito: 1999, and "March's Advanced Qr^c CSiemistry", 5"* Ed., Ed.: 
Smith, M.B. and March, J., John Wiley & Sons, New York: 2001, the entire contents of 
which are hereby incorporated by reference. 

[0013] As described herein, compounds of the invention may optionally be substimted 
with one or more substituents, such as are illustrated generally above, or as exemplified by 
particular classes, subclasses, and species of the invention. It will be appreciated that die 
phrase "optionally substimted" is used interchangeably with the phrase "substituted or 
unsubstitiited." In general, the term "substituted", whetiier preceded by the term "optionally" 
or not, refers to tiie replacement of hydrogen radicals in a given structure with tiie radical of a 
specified substituent. Unless otiierwise mdicated, an optionally substituted group may have a 
substituent at each substitutable position of the group, and when more than one position in 
any given stiucture may be substituted with more tiian one substituait selected from a 
specified group, the substituent may be either the same or different at every position. 
Combinations of substituents envisioned by this invention are preferably those that result in 
the formation of stable or chemicaUy feasible compounds. The term "stable", as used herein, 
refers to compounds that are not substantially altered when subjected to conditions to allow 
for their production, detection, and preferably their recovery, purification, and use for one or 
more of the purposes disclosed herein. In some embodimwits, a stable compound or 
chemically feasible compound is one that is not substantially altered when kept at a 
temperature of 40°C or less, in the absence of moistine or otiier chanically reactive 
conditions, for at least a week. 

[0014] The term "aliphatic" or "aliphatic group", as used herein, means a straight-chain 
(i.e., unbranched) or branched, substituted or unsubstituted hydrocarbon chain tiiat is 
completely satiirated or that contains one or more units of unsaturation, or a monocyclic 
hydrocarbon or bicyclic hydrocarbon that is completely saturated or that contains one or more 
units of unsattiration, but which is not aromatic (also referred to herein as "carbocycle" 
"cycloaliphatic" or "cycloalkyl"), that has a singje point of attachment to the rest of tiie 
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molecule. Unless otherwise specified, aliphatic groups contain 1-20 aHphatic carbon atoms. 
In some embodiments, aHphatic groups contain 1-10 aliphatic carbon atoms. In other 
embodiments, aliphatic groups contain 1-8 aliphatic carbon atoms. Li still other 
embodiments, aUphatic groups contain 1-6 aliphatic carbon atoms, and m yet other 
embodiments aliphatic groups contain 1-4 aliphatic carbon atoms. In some embodiments, 
"cycloaUphatic" (or "carbocycle" or "cycloalkyn refers to a monocycUc C3-C8 hydrocarbon 
or bicycUc Cg-Ciz hydrocaibon that is completely saturated or that contains one or more units 
of unsaturation, but which is not aromatic, that has a single point of attachment to the rest of 
the molecule wherein any individual ring in said bicyclic ring system has 3-7 members. 
Suitable aliphatic groups include, but are not limited to. Unear or branched, substituted or 
unsubstituted alkyl, alkenyl. alkynyl groups and hybrids thereof such as (cycloalkyl)alkyl. 
(cyclca]kenyl)alkyl or (cycloalkyl)alkenyl. 

[0015] The term "heteroaliphatic", as used herein, means aUphatic groups wherein one or 
two carbon atoms are independently replaced by one or more of oxygen, sulfur, nitrogen, 
phosphoras, or silicon. Heteroaliphatic groups may be substituted or unsubstituted, branched 
or unbranched. cycUc or acycUc, and include "heterocycle", "heterocyclyl", 

. 'Tieteiocycloaliphatic", or "heterocyclic" groups. 
[00161 The term "heterocycle", "heterocyclyl", "heterocycloaliphatic", or "heterocyclic" 
as used herein means non-aromalic, monocyclic, bicyclic, or tricyclic ring systems in which 
one or more ring members are an independenfly selected heteroatom. In some embodiments, 
the "heterocycle", "heterocyclyl", "heterocycloaliphatic", or "heterocyclic" group has three to 

■■ fourteen ring members in which one or more ring members is a heteroatom independently 
selected from oxygen, sulfur, nitrogen, or phosphorijs, and each ring in the system contains 3 

. to 7 ring members. 

• [0017] The term "heteroatom" means one or more of oxygen, sulfur, nitrogai, 
phosphorus, or siUcon (including, any ojddized fom of nitrogen, sulfur, phosphorus, or 
siUcon; the qualemized form of any basic nitrogen or, a substitutable nitrogen of a 
heterocyclic ring, for example N (as in 3,4-dihydro-2ff-pyrrolyl), NH (as in pyiToUdinyl).or 
NR^ (as in N-substituted pyrrolidinyl)). 

[0018] The term "unsaturated", as used herein, means that a moiety has one or more units 
of unsaturation. 

[0019] - The term "alkoxy", or "thioalkyl", as used herein, refers to an alkyl group, as 
previously defined, attached to the principal carbon chain through an oxygen ("alkoxy") or 
sulfur ("thioalkyl") atom. 



-6- 
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[0020] The teims "haloalkyl", "haloalkenyl" and "haloalkoxy" means alkyl, alkenyl or 
alkoxy, as the case may be, substituted with one or more halogen atoms. The temi "halogen" 
means F, CI, Br, or L 

[0021] The term "aryl" used alone or as part of a larger moiety as in "aralkyl", 
"aralkoxy", or "aryioxyall^r, refers to monocyclic, bicyclic, and tiicyclic ring systems 
having a total of five to fourteen ring members, wherein at least one ring in the system is 
aromatic and wherein each ring in the system contains 3 to 7 ring members. The term "aryl" 
may be used interchangeably with the term "aryl ring". The term "aiyl" also refers to 
heteroaryl ring systems as defined hereinbelow. 

[0022] The term "heteroaryl", used alone or as part of a larger moiety as in 
"heteroaralkyl" or "heteroarylalkoxy", refers to monocyclic, bicyclic, and tricyclic ring 
systems having a total of five to fourteen ring members, wherein at least one ring in the 
system is aromatic, at least one ring in the system contains one or more heteroatoms, and 
wherein each ring in the system contains 3 to 7 ring members. The term "heteroaryl" may be 
used interchangeably with the tenn "heteroaryl ring" or the term "heteroaromatic". 
[0023] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the hke) or heteroaryl 
(including heteroaralkyl and heteroarylalkoxy and the like) group may contain one or more 
substituents. Suitable substituents on the unsaturated carbon atom of an aryl or heteroaryl 
group are selected from halogen; -R°; -OR"; -SR°; 1,2-methylenedioxy; 1,2-ethylenedioxy; 
phenyl (Ph) optionally substituted with R'; -0(Ph) optionally substituted witii R"; 
-(C3l2)i.2(Ph), optionaUy substitiited with R"; -CH=CH(Ph), optionally substituted with R*; 
-NO2; -CN; -N(R*)2; -NR°C(0)R»; -NR*C(S)R»; -NR«C(0)NCR"»)2; -NR''C(S)NCR')2; 
-NRXOzR"; -NR*m°C(0)R°; -NR°NR''C(O)NCR'02; -NR^NR'aOaR"; -C(0)C(0)R»; 
^(0)CH2C(0)R°; -C02R°; -C(0)R°-. -C(S)R°; -C(0)N(R°)2; -C(S)N(R»)2; -OC(O)N(R'02; 
-OC(0)R°; -C(0)N(OR°) R°; -C(NOR°) R°; -S(0)2R°; -S(0)3R°; -S02N(R»)2; -S(0)R°; - 
NR»S02N(R")2; -NR^SOaR"; -N(OR°)R"'; -C(=NH>N(R'')2; or -(CH2)o.2NHC(0)R° wherein 
each independent occurrence of R° is selected ftom hydrogen, optionally substituted Ci^ 
aliphatic, an unsubstituted 5-6 membered heteroaryl or heterocyclic ring, phenyl, -O^h), or 
-CH2^h), or, notwithstanding the definition above, two independent occurrences of R", on 
the same substituent or different substituents, taken together with the atom(s) to which each 
K" group is bound, form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8- 
membMed cycloalkyl ring having 0-3 heteroatoms independently selected from nitrogen, 
oxygen, or sulfur. Optional substituents on die aliphatic group of R** are selected ftom NH2, 
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NH(Ci^aliphatic), N(Ci^phatic)2, halogen, CMaliphatic, OH, O(CMaliphatic), NO2, CN, 
CO2H, CCbCCi^aliphatic), OQialoCM aliphatic), or haloCMaliphatic, wherein each of the 
foregoing CMaliphatic groups of R° is unsubstituted. 

[0024] An aliphatic or heteroaliphatic group, or a non-aromatic heterocyclic ring may 
contain one or more substituents. Suitable substituents on the saturated carbon of an aliphatic 
or hetCToaliphatic group, or of a non-aromatic heterocyclic ring are selected from those listed 
above for the unsaturated carbon of an aryl or heteroaryl group and additionally include the 
foUowing: =0. =S. =NNHR*, =NN(R*)2, =NNHC(0)R*, =NNHC02(alkyl), 
=NNHS02(al]cyl), or =NR*, where each R* is independently selected from hydrogen or an 
optionally substituted Ci^ aliphatic. Optional substituents on the aliphatic group of R* are 
selected from NH2, NH(Cm aUphatic), N(Ci-4 aUphatic)2, halogen, Ci^ aliphatic, OH, 0(Cm 
aliphatic), NO2, CN, CO2H, C02(Cm aliphatic), 0(halo Cm aliphatic), orhalo(CM aUphatic), 
wherein each of the foregoing CMaliphatic groups of R* is unsubstituted. 
[0025] Optional substituents on the nitrogen of a non-aromatic heterocyclic ring are 
selected from -N(R02, -C(0)R^ -C02R^ -C(0)C(0)R% -C(0)CH2C(0)R^ -S02R^ 
-S02N(R'*)2. -C(=S)N(R'-^)2. -C(=NH)-N(R^2, or "NR^S02R''; wherein R"" is hydrogen, an 
optionally substituted Ci-6 aliphatic, optionally substituted phenyl, optionally substituted 
-0(Ph), optionally substituted -CHsCPh), optionally substituted -(CH2)i-2(Ph); optionaUy 
substituted -CH=CH(Ph); or an unsubstituted 5-6 membered heteroaryl or heterocyclic ring 
having one to four heteroatoms independently selected from oxygen, nitrogen, or sulfiir. or, 
notwithstanding the definition above, two independent occurrences of R*, on the same 
substituent or different substituents. taken together with the atom(s) to which each R* group 
is bound, form a. 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered 
cycloalkyl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or 
sulfur. Optional substituents on the aliphatic group or the phenyl ring of R^ are selected from 
NH2, NH(Cm aliphatic), N(Cm aliphatic)2, halogen, Cm aliphatic, OH, 0(Cm aliphatic), 
NO2, CN, CO2H, C02(Cm aliphatic), 0(halo Cm aliphatic), or halo(CM aliphatic), wherein 
each of the foregoing CMaliphatic groups of R"** is unsubstituted 

[0026] The term "alkylidene chain" refers to a straight or branched carbon chain that may 
be fiiUy saturated or have one or more units of unsaturation and has two points of attachment 
to the rest of the molecule. 

[0027] As detailed above, in somye embodiments, two independent occiuxences of R^ (or 
R^ or any other variable similarly defined herein), are taken together together with the 
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atom(s) to which each variable is bound to form a 5-8-meinbered heterocyclyl, aryl, or 
heteroaryl ring or a 3-8-membered cycloalkyl ring having 0-3 heteroatoms independently 
selected from nitrogen, oxygen, or sulfur. Exemplary rings that are fonned when two 
independent occurrences of (or R*. or any other variable similarly defined herein) are 
taken together vwth the atom(s) to which each variable is bound include, but are not limited to 
the foUowing: a) two independent occurrences of R"" (or R^ or any other variable similarly 
defined herein) that are bound to the same atom and are taken together with that atom to form 
a ring, for example, N(R*^, where both occurrences of R^ aie taken together with the 
nitrogen atom to fonn a piperidin-l-yl, piperazin-l-yl, or morphoUn-4-yl group; and b) two 
independent occurrences of R° (or R"^, or any other variable similarly defined herein) that are 
bound to different atoms and are taken together with both of those atoms to form a ring, for 

example where a phenyl group is substituted with two occurrences of OR** 
these two occurrences, of R"* are taken together with the oxygen atoms to which they are 



bound to form a fused 6-membered oxygen containing ring: 




. It will be 



appreciated that a variety of otiier rings can be formed when two independent occurrences of 
R** (or R^ or any other variable similarly defined herein) are taken together with the atom(s) 
to which each variable is bound and that the examples detailed above are not intended to be 
limiting. 

[0028] Unless otherwise stated, structures depicted herein are also meant to include all 
isomeric (e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of the 
structure; for example, the R and S coniBgurations for each asymmetric center, (Z) and (E) 
double bond isomers, and (Z) and (E) conformational isomers. Therefore, single 
stereochexnical isomers as well as enantiomeric, diastereomeric, and geometric (or 
conformational) mixtures of the present compounds are within the scope of the invention. 
Unless otherwise stated, all tautomeric forms of the compounds of the invention are within 
the scope of the invention. Additionally, unless otherwise stated, structures depicted herein 
are also meant to include compounds that differ only in the presence of one or more 
isotopically enriched atoms. For example, compounds having the present structures except 
for the replacement of hydrogen by deuterium or tritium, or the replacement of a carbon by a 
^^C- or ^"^C-enriched carbon are within the scope of this invention. Such compounds are 
useful, for example, as analytical tools or probes in biological assays. 
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[0029] The term "protecting group", as used herein, refers to an agent used to 
temporarily block one or naore desired reactive sites in a multifunctional compound. In 
CCTtain embodiments, a protecting group has one or more, or preferably all, of the following 
characteristics: a) reacts selectively in good yield to give a protected substrate that is stable 
to the reactions occurring at one or more of the other reactive sites; and b) is selectively 
removable in good yield by reagents that do not attack the regenerated functional group. 
Exemplary protecting groups are detailed in Greene, T.W., Wuts, P. G in *Trotective Groups 
in Organic Synthesis", Third Edition, John Wiley & Sons, New York: 1999, the entire 
contents of which are hereby incorporated by reference. The term "nitrogpn protecting 
group", as used herein, refers to an agents used to temporarily block one or more desired 
nitrogen reactive sites in a multifunctional compound. Preferred nitrogen protecting groups 
also possess the characteristics exemplified above, and certain exemplary nitrogen protecting 
groups are also detailed in Chapter 7 in Greene, T.W., Wuts, P. G in "Protective Groups in 
Organic Synthesis", Third Edition, John Wiley & Sons, New York: 1999, the entire contents • 
of which are hereby incorporated by reference. 

[0030] IL Description of Certain Exemplary Compounds: 

[0031] In certain exemplary embodiments, for compounds as described generally above, 
Z is CR^ and the compound has the structure (la): 



[0032] In certain other exemplary embodiments, for compounds as described generally 
above, Z is N and the compound has the structure (lb): 




|5 



la 




lb 
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[0033] In one exemplary class, for compounds of general formulas I, la and lb, either of 
or R* is -Q'-A-Q^-Y, wherein A is a substituted or unsubstituted aryl or heteroaryl moiety 
and compounds have the general formula Ha or lib: 




na 




N 



r2 



nb 

wherein R' , R^ R^ R*. R^ Q\ and Y are as defined generally above and in classes 

and subclasses herein; 

is N or CR^, is N or CR^ t is N or CR^ and Z* is N or CR^, wherein R^, R^, 
R^ and R^ are each independently R», or R^ and R\ or R^ and R^ are taken together vwth 
their intervening atoms to form a fused, unsaturated or partially unsaturated, 5-8 membered 
ring having 0-3 ring heteroatoms selected ficom oxygen, sulfur, or nitrogen, wherein any 
substitutable carbon on said fused ting formed by R^ and R^ or by R^ and R^ is substituted 
by oxo or R*. and any substitutable nitrogen on said ring formed by R* and R^ or by R^ and 
is substituted by R'; 

wherein each occurrence of R* is independently -R; and 

each occurrence of R' is independently hydrogen, -R*. -COR, -CCbCR*), -C0N(R)2, 
or -SO2R', wherein each occurrence of R is mdependently hydrogen, an optionally 
^substituted group selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two 
occurrences of R on the same nitrogen atom are taken together with the nitrogen to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 membered 
hetooaryl ring. 
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[0034] As described geneiaUy above, A can be an aryl or heteroaryl ring optionally 
substituted and optionally fused. In certain exemplary embodiments, for compounds of 
formulas I, la, lb, Ha, or lib (and subsets thereof as detailed herein), A represents one of the 
following moieties: 




wherein R'', R^, R^ and R^ are as defined generally above and in classes and 
subclasses herein. 

[0035] Examples of certain preferred ring A systems include those represented by 
formula!, ii,iiiorx. 



-12- 



wo 2004/037814 



PCTAJS2003/034065 



[0036] In certain embodiments, ring A systems described generally above, and preferred 
ring systems i, ii, iii or x are monocyclic ring systems. 

[0037] In cMtain other embodiments, ring A systems described generally above, and 
preferred ring systems i, U, Ui, or x are bicycHc ring systems: Thus, in certain embodiments, 
adjacent groups R'' and are taken together to form a ring. Preferred rings include a 
5-, 6-, 7-, or 8-membered unsaturated or partially unsaturated ring having 0-2 heteroatoms, 
wherein said rV ring is optionaUy substituted at any substitutable carbon atom by one or 
more occuixences of oxo or R*. and at any substitutable nitrogen atom by R'. 
[0038] Examples of certain preferred Ring A systems for compounds of formulas I, la, 
lb. Ha, or lib (and subsets thereof as described in detail herein) are depicted below by 
compounds H-A through U-DD, wherein is nitrogen or CR^, is nitrogen or CR"^, p is 
0-4, and Q\ Q^ R^ R' and Y are as defined generally above and in classes and subclasses 
herein. 




n-G n-H n-i 
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n-w n-x 
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n-z 



n-AA 



n-BB 





n-cc 



[0039] Prefened Ring A systems include II-A, II-B, II-C, II-D, II-E, II-F, II-H, II-1, 11- 
J, n-K, n-L, n-N, n-O, and n-DD, more preferably H-A, H-B, H-C, H-D, H-E, H-H, and 
n-K, and most preferably II-A and H-E. 

[0040] In certain embodiments, for each of the ring systems described generaUy above 
and in preferred subsets, is CR^ and is CR^. 

[0041] In other embodiments, for each of the ring systems described generally above and 
in preferred subsets, Z* is N and Z^ is N. 

[0042] In stm other embodiments, for each of the ring systems described generally above 
and in preferred subsets, Z' is N and Z^ is CR^. 

[0043] In yet other embodiments, for each of the ring systems described generally above 
and in prefened subsets, Z' is CR^ and Z^ is N. 

[0044] As described generally above, in certain embodiments. A is a monocycUc ring 
system and R^, R", Vi^ and R^ are each independently -R. For monocycUc ring systems, 
preferred groups, when present, include hydrogen, alkyl- or dialkylamino, acetamido, or a 
Ci^ aUphatic group such as methyl, ethyl, cyclopropyl, or isopropyl. For monocycUc ring 
systems, preferred groups, when present, include hydrogen, an optionaUy substituted 
group selected from Ci^ aUphatic. Ci^ heteroaUphatic, aryl, or heteroaryl, -Q(b)N(R^)2, - 
Q(n)OR'. -Q(„)SR'. -Q(„)(C=0)0(R'). -Q(„)C(0)N(R')2, -Q(,)NHC(0)R^ -Q(a)NHS02R^ or - 
Q(„)S02N(R')2, wherein n is 0 or 1. and wherein Q is preferably -(CCR'Oa)-, wherein R" is 
hydrogen or Csalkyl. and wherein each occurrence of R' is independently hydrogen, 
optionaUy substituted aUphatic, heteroaUphatic, aryl or heteroaryl. or two occurrences of R' 
on the same nitrogen atom are taken together with the nitrogen atom to form an optionally 
group selected from a 5-8 niembered heterocycUc or 5-8 membered heteroaryl ring. 
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[0045] Exemplary groups include, but are not Hmited to, groups selected from 
optionally substituted 5-6 membeied heteroaryl or heterocyclyl rings, such as 2-pyridyl, 
4-pyridyl, pynolidinyl, piperidinyl, moipholinyl. or piperazinyl; optionally substituted aryl or 
cycloalkyl rings such as phenyl, halogen substituted phenyl, alkoxy substituted phenyl, 
trifluoromethyl substituted phenyl, nitre substituted phenyl, methyl substituted phenyl; 
optionally substituted Ci^ aliphatic, such as methyl, ethyl, cyclopropyl. cyclopentyl. 
cyclohexyl. amino substituted cycloalkyl, acetamido substituted cycloalkyl, isopropyl, or 
t-butyl; alkoxyalkylamino such as methoxyethylamino; alkoxyalkyl such as methoxymethyl 
or methoxyethyl; aminoalkyl such as aminoethyl. dimethylaminoethyl; alkyl- or dialkylamino 
such as ethylamino or dimelhylamino; alkyl- or . dialkylaminoalkoxy such as 
dimethylaminopropyloxy; alkyl- or dialkylamihoalkoxyalkyl such as 
dimethylaminoethoxymethyl; and acetamido. 

[0046] For a bicycUc Ring A system, the ring formed when R* and R' are taken together 
may be substituted or unsubstituted. As described generally above, the bicycUc ring system 
A may be substituted by one or more occurrences of oxo, R* or R', as defined generally 
above. In certain preferred embodiments, suitable R* substituents include -R'', halo, 
-0(CH2)2.4-N(R^, -0(CH.)2.4-R'. -0R\ -N(RV(CH2)2^-N(R^)2. -N(R'>(CH2)2^-R^ 
.C(=0)R^ -C02R\ -C0C0R\ -NO2. -CN, -S{0)R', -SOjR'. -SR'', -N(R\, -C0N(R'')2, 
-S02N(R')2, -0C(=0)R\ -N(R')C0R\ -N(R')C02(optionaUy substituted Ci^ aliphatic), 
.N(R^)N(RV -C=NN(R'^)2. -ON-OR. -NH0R\ -N(R^)C0N(R')2, -N(R')S02N(R')2. 
-N(R^)S02R\ or -0C(=0)N(R"')2. Most preferred RW ring substiments include -halo, -R'', - 
or'. -C0R\ -CO2R', -C0N(R')2. -0(C=0)N(R')2. -CN, -OCCHzWNCRV -0(CH2)2^-R', - 
NO2 -NCRV -NR'COR'^, -NR'S02R''. -S02N(R'')2 wherein , each occurrence of R"' is 
mdependently hydrogen, an optionafly substituted group selected from aliphatic, 
heteioaliphatic. aryl or heteroaryl, or two occurrences of R' on the same nitrogen atom arc 
taken togpther with the nitrogen atom to form an optionally substituted group selected from a 
5-8 membered heterocyclic or 5-8 membercd heteroarjl ring. 

[0047] In certain preferred embodiments, A is a ring of general formula H-A wherein the 
ring is a monocycUc system and is substituted by prefened substituents desciibed above. 
[0048] In certain other preferred embodiments, A is a ring of general formula H-A, 
wherein the ring is a bicycUc system and the bicyclic ring is substituted by preferred 
substituents described above. 

[00491 As described generally above, Y is an optionaUy substituted aryl, heteoaryl, 
aliphatic or heteoraliphatic moiety. In certain exemplary embodiments, for compounds of 
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general formulas I, la, lb, Ha or lib (and subsets thereof as described in detail herein) Y is 
an optionally substituted heteroaryl moiety. In certain preferred embodiments, Y is selected 
from one of the following heteroaryl moieties a-y: 



b c d 



rIO (r^0)„ H 



m a 



^-■^ y^"' yl^'" ^ 



Rio Rio pio Rio 

';!^N ^'^N 

u V w X y 

wherein q is 0-4, is -R, wherein -R is defined generally above and in classes and 
subclasses herein, and wherein each occurrence of R" is independently hydrogen, -R, - 
COR, -C02(R'), -C0N(R')2. or -SO2R', wherein eaich occurrence of R is independentiy 
hydrogen, an optionally substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl. or two occurrences of R' on the same nitrogen atom are taken together with the 
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nitrogen to fonn an optionaUy substituted group selected from a 5-8 membered heterocycUc 
or 5-8 membered heteroaryl ring. 

[0050] In certain other exemplary embodiments, Y is one of the following heteroaryl 
moieties: 




. wherein q is 0-4, is dR. wherein -R is defined generally above and in classes and 
subclasses herein, and wherein each occurrence of R" is independently hydrogen, -R, - 
cor', -COiCR'), -C0N(R')2, or -SO2R', wherein each occurrence of R* is independently 
hydrogen, optionaUy substituted group selected from aUphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R' on the same nitrogen atom are taken together with the 
nitrogen to form an optionaUy substituted group selected from a 5-8 membered heterocycUc 
or 5-8 membered heteroaryl ring. 

[0051] In certain preferred embodiments, Y is a pyrazole moiety, h. 
[0052] Preferred R'° groups include hydrogen, CMaliphatic, aUcoxycarbonyl, optionaUy 
substituted phenyl, hydroxyalkyi. alkoxyalkyl, aminocarbonyl, mono- or 
diaUcylaminocarbonyl, aminoalkyl, alkylaminoalkyl, diaUcylaminoalkyl, 
phenylaminocarbonyl, and (N-heterocycle)caibonyl. Examples of such preferred R^° 
substituents include methyl, cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl. 
phenyl, COaH, CO2CH3, CH^OH, CH2OCH3. CH^CH^CHjOH, CH2CH2CH2OCH3, 
CHjCHaCHzOCHbPh. CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3. CONHCHCCHsk 
CONHCH2CH=CH2. CONHOfcCIfcOCHa. CONHCH^Ph, CONH(cyclohexyl), C0N(Et)2. 
CON(CH3)CH2Ph. CONH(n.C3H7). CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2. CON(n- 
C3H7)2, CO(3-methoxymethylpyiroUdin-l-yl). CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
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CO(morpholin-l-yl), CO(4-inethylpiperazin-l-yl), CONHCH2CH2OH, CONH2. and 
CO(piperidin-l-yl). 

[0053] In cCTtain preferred embodiments, Y is a pyrazole moiety, h', wherein the 
pyrazole is substituted with two occunences of (R^*^ and R^*"* as depicted), wherein R'"" 
and R"'' are each independently -R. . 




h' 



[0054] Preferred groups for R'°* and R^^ include those preferred groups exemplified for 
R*° above. In certain embodiments, preferred groups for R'"^ include hydrogen, CMaUphatic, 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, aminocarbonyl, 
mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, 
phenylaminocarbonyl, and (N-heterocycle)carbonyl, Examples of such preferred R'°* 
substituents include methyl, cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, 
phenyi. CO2H, CO2CH3, CH2OH, CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3. 
CHzCHaCHaOCHaPh. CH2CH2CH2NH2. CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, 
CONHCH2CH=CH2. CamCHiCOzOCHs, CONHCHiPh. CONH(cyclohexyl), CON(Et)2, 
CON(CH3)CH2Ph, CONH(n-C3H7), CON(Et)CH2CH2CH3. CONHCH2CH(CH3)2. CON(n- 
C^ih. CO(3-methoxymethylpyiroUdin-l-yl), CONH(3-tolyl), CONH(4-tolyl), CXDNHCHa, 
CO(moipholin-l-yl), C0(4-methylpiperazin-l-yl), CONHCH2CH2OH, CONH2. and 
CO(piperidin-l-yl). A preferred group for R*** is hydrogen. 

[0055] As described gaierally above, two occurrences of R*° (e.g., R^°" and R*"** as 
depicted above in formula h') taken together may represent a substituted or unsubstimted 
cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety. In .certain prrferred 
embodiments, Y is one of the following groups: 
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h-i h-li h-iii 







1 NH 


T'^nh 


h-iv 





whexein r is 0-4 and R^^ is -R, wherein -R is defined generally above and iii classes 
and subclasses herein. Preferred substituents R^^ on the fused ring include one or more of the 
following: -halo, -^(S^h, -Ci-aalkyl, -C1.3 haloalkyl. -NO2, -0(Ci.3 alkyl). -COzCCi-a alkyl), - 
CN, -S02(Ci.3 alkyl), -SO2NH2, -0C(0)NH2, -TOSOjCCi-a alkyl). -NHC(0)(Ci-3 alkyl), - 
C(0)NH2, and -C0(Ci.3 alkyl), wherein the (C1.3 alkyl) is most preferably methyl, wherein 
eadi occunence of R' is independently hydrogen, an optionally substituted group selected 
&om aliphatic, hetrax)aliphatic, aryl or heteroajyi, or two occurrences of R'' on the same 
nitrogen atom are taken together with the nitro^n atom to form an optionally substituted 
group selected firom a 5-8 membered heterocyclic or 5-8 membered hetooaryl ring. 

[00561 In still other embodiments, for compounds of formulas I, la, lb, Ha or lib (or 
subsets tiieieof as detailed herein) whrai is -Q'-A-Q^-Y, R* is preferably hydrogen, Ci- 
saliphatic, hydroxy, hydroxyalkyl, alkoxy, . amino, anrinoalkyl, mono- or di- alkylamino, 
mono- or di- alkylaminoalkyl, or optionally substituted phenyl. In most preferred ^ 
embodiments R'* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2. . 
[0057] In yet other embodiments, for compounds of formulas I, la, lb, Ila or lib (or 
subsets thereof as detailed herein), when R* is -Q^-A-Q^-Y, R^ is preferably hydrogen, Ci. 
aaliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, aminoalkyl, mono- or di- alkylamino, 
mono- or di- alkylaminoalkyl, or optionally substituted phenyl. In most preferred 
embodiments is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2. 
[0058] In certain other preferred embodiments, for compounds of formulas I, la. lb. Ha 
OT nb (or subsets thereof as detailed herein), R^ is hydrogen, halogen, -NOa. -CN, hydroxy. 
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optionaUy substituted Cj-salkyl, optionaUy substituted alkoxy, -SO2NH2. or -C(0)alkyl. Li 
more preferred embodiments. is Q, CF3, OCF3. C3l3, -CN. -SO2NH2 or-C(0)Me. 

[0059] It will be appreciated that for the compounds as generally described above, certain 
subclasses of these compounds are of special interest, as described in more detail below. 
[0060] la certain embodiments, a preferred subclass of compounds of general formula 
Ha or nb includes those compounds where Q' is NH and is NH. These compounds are 
defined by the general formula IIa(i) or 115® and are depicted generally below: 



Had) nb(i) 

[0061] It will be appreciated that, for compounds of general formulas HaO) and IIb(i) 
certain additional subclasses are of special interest. Certain, preferred embodiments of 
compounds of formula na(i) or nbCO include those compounds having any combination of 
the following features for each variable for formula UaO) or IIb(i): 
[0062] i) ZisCR^orN; 

[0063] ii) R\ R^, R"* and R^ are each hydrogen and wherein Z is CHR* and R is 
hydrogen; or R\ R^ and R* are each hydrogen and wherein Z is CHR* and R** is 
hydrogen; 

[0064] iii) ring A is defined according to one of the following groups: 

a. ring A is one of formulas i, ii, iii, iv, v, vi, vii, viii, ix, or x; 

b. ring A is one of formulas H-A, H-B, H-C, H-D, O-E, H-F, H-G, H- 

H, n-i, n-j, n-K, n-L, n-M, n-N. n-o, n-p, n-Q, ri-R. n-s, n-T, n-u, 
n-v, n-w, n-x, n-Y, n-z, n-AA, n-BB, n-ec, or n-DD; 

c. ring A is one of formulas H-A, H-B, H-C. H-D, H-E, H-F, H-H, H- 

I, n-j, n-K, n-L, n-N, n-o. or h-dd; 

d. ring A is one of formulas H-A, n-B, n-C, H-D, H-E, H-H, or H-K; 
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e. ring A is one of formulas II-A or II-B; 

f . ring A is n-A and Z' is CR^ and is CR"; 

g. rioigAisII-AandZMsNandZ^isN; 

h. ring A is n-A and Z' is N and Z^ is CR^; 

i. ring A is n-A and Z* is CR^ and Z^ is N; 

j. ring A is an optionally substituted aiyl or heteroaryl moiety of formula 
i,ii,iiiorx; 

k. ring A is a monocyclic ring system and R^ and R*, when present, are 
hydrogen or amino; R'^ groups, when present, is hydrogen, alkyl- or 
dialkylamino, acetamido, or a Cm aliphatic group such as methyl, ethyl, 
cyclopropyl, or isopropyl; R^ groups, when present, is hydrogen, an 
optionally substituted group selected from hydrogen, Ci^ aliphatic, Ci^ 
heteroaliphatic, aryl, or heteroaryl. -Q(n)N(R % -Q(n)OR , -Q(n)SR , - 
Q(n)(C=0)0(R'), -Q(n)C(0)N(R^)2. -Q(„)NHC(0)R', -Qc^jMHSOsR'. or - 
Q(ii)S02N(R^)2, wherein n is 0 or 1, and wherein Q is preferably -(C(R")2)-, 
wherein R** is hydrogen or Ci-salkyl, and wherein each occurrence of R is 
independently hydrogen, an optionally substituted group selected from 
aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on the 
same nitrogen atom are taken together with the nitrogen atom to fonn an 
optionally substituted group selected torn a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring; 

1. ring A is a monocyclic ring system and R^, R^ and R^ groups, when 
present, are hydrogen or amino; R^ groups include groups selected from 
optionally substituted 5-6 membered heteroaryl or heterocyclyl rings, such as 
2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl, morpholinyl, or piperazinyl; 
optionally substituted aryl or cycloalkyl rings such as phenyl, halogen 
substituted phenyl, alkoxy substituted phenyl, trifluoromethyl substituted 
phenyl, nitro substituted phenyl, methyl substituted phenyl; optionally 
substituted Ci-6 ahphatic, such as methyl, ethyl, cyclopropyl, cyclopentyl, 
cyclohexyl, amino substituted cycloalkyl, acetamido substituted cycloalkyl, 
isopropyl, or t-butyl; alkoxyalkylamino such as methoxyethylamino; 
alkoxyalkyl such aa methoxymethyl or methoxyethyl; aminoalkyl such as 
aminoethyl, dimethylaminoethyl; alkyl- or dialkylamino such as ethylamino 
or dimethylamino; alkyl- or dialkylaminoalkoxy such as 
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diinethylaminopropyloxy; alkyl- or dialkylaminoalkoxyalkyl such as 
dimethylaininoethoxymethyl; and acetamido; 

m. ring A system is a bicyclic ring system and the ring fonned when R* 
and R'' are taken together may be substituted or unsubstituted; 
n. ring A system is a bicyclic ting system formed by R^ and R^ taken 
together and substituted by one or more occurrences of R* or R', wherein each 
occurrence of R* is independently -R^, halo, -OiCE2h^-l^(R^)2, -0(CH2)2-»- 
R\ -OR^ -N(RV(CH2)2^-N(R')2, -N(R'^)-(CH2)2^-R', -C(=0)R^ -CO2R'. - 
COCOR'', -NO2. -CN, -S(0)R^ -SOzR^ -SR'. -NCRV -C0N(R')2. 
-S02N(R')2, -0C(=0)R\ -N(R')C0R', -N(R')C02(optionaUy substitated Ci^ 
aUphatic), -N(R^)N(R')2, -C=NN(R')2, -C=N-0R. -NH0R\ -N(R^)C0N(R')2. 
-N(R'')S02N(R'')2, -N(R')S02R', or -0C(=0)N(R^)2, wherein each occucrence 
of R' is independently hydrogen, an optionally substituted group selected 
from aliphatic, heteroaliphatic, aiyl or heteroaryl, or two occurrences of on 
the same nitrogen atom are taken together with the nitrogen atom to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring; and each occurrence of R' is independently 
hydrogen. -R'. -COR'. -CO2CR'). -C0N(R')2, or -SO2R', wherein each 
occurrence of R' is independenfly hydrogen, an optionally substituted group 
selected from aliphatic, heteroaHphatic, aryl or heteroaryl, or two occurrences 
of R' on the same nitrogen atom are taken together with the nitrogen to form 
an optionally substitated group, selected from a 5-8 membered heterocyclic or 
5-8 membored heteroaryl ring, 
[0065] iv) Y is defined according to oMofthe following groups: 
a Y is an optionally substitated heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y; 

c. Y is selected from one of the following heteroaryl moieties: 
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wherein q is 0-4, is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R" is independently 
hydrogen, -R, -COR, -C02(R'), -C0N(R')2, or -SO2R*, wherein each occurrence of R 
is independently hydrogen, an optionally substituted group selected from aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R' on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or 5-8 membered hetoroaryl ring. 

d. Y is a pytazole moiety, h; 

e. Y is one of a, b, f, h or o, optionally substituted with one or more R*° 
groups, wherein each occurrence of R*° is independently hydrogen, Ci. 
4aliphatic, alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, 
alkoxyalkyl, aminocaibonyl, mono- or dialkylaminocarbonyl, aminoalkyl, 
alkylaminoalkyl, dialkylaminoalkyl, phenylaminocarbohyl, and ^- 
heterocycle)carbonyl; 

f. Y is one of a, b, f, h or o, optionally substituted with one or more R^° 
groups, wherein each occurrence of R*° is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3. CH2OH, CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, 
CHzCHjCHzOCHzPh, CH2CH2CH2NH2. CH2CH2CH2NHCOOC(CH3)3. 
CONHCH(CH3)2, C»NHCH2CH=CH2, CONHCH2CH2OCH3. CONHCHzPh, 
CONH(cyclohexyl), CON(Et)2, CON(CH3)CH2Ph, CONHCn-CaHv). 
CON(Et)CH2CH2CH[3. CONHCH2CH(CH3)2, CON(n-C3H7)2. CO(3- 
methoxymethylpytroUdin-l-yi), CONH(3-tolyl). CONH(4-tolyl), CONHCH3, 
CO(morpholin-l-yl), C0(4-methylpiperazin-l-yl), CONHCH2CH2OH, 
CONHb, and CO(piperidin-l-yl). 
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g. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occuirences of (R'°" and R'"" as depicted). 




h' 

wherein each occurrence of R^** is hydrogen, CMaliphatic, 
alkoxycarbonyl, optionaUy substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl, and (N-heterocycle)carbonyI, and 
R^* is hydrogen; 

h. Y is a pyrazole moiety, h», wherein the pyrazole is substituted with two 
occuirences of R*° (R^"" andR^** as depicted). 




wherein each occurrence of R^"* is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, CH2OH, 
CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3. CHzCHzCHzOCHzPh. 
CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, 

C0NHCHaCH=CH2. CONHCH2CH2OCH3, CONHCHzPh, CONH(cyclohexyl), 
C0N(Et)2, CON(CH3)CH2Ph, CONH(n-C3H7), CON(Et)CH2CH2CH3, 
CONHCH2CH(CH3)2, CONCn-CsH?)!. CO(3-methoxymethylpyTrolidin-l-yl), 
CONH(3-tolyl), CONH(4-tolyl), CONHCH3, CO(moipholin-l-yl). C0(4- 
me1hylpiperazin-l-yl), C0NHCHiCH20H, CONH2, and CO(piperidin-l-yl, and 
R^'*ishydiogpn; 

i. Y is heteroaryl moiety substituted by at least two occurrences of R*° and 
where two occurrences of R'° taken together may represent an optionally 
substituted group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j. Y represents one of the following heteroaryl moieties: 
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T NH 






h-hr 


h-v 



wherein r is 0-4 and R'^ is hydrogen, -halo, -N(R'')2, -Cij alkyl, -C1.3 
haloalkyl. -NO2. -0(Ci.3 alkyl), -C02(Ci-3 alkyl), -CN, -S02(C,.3 alkyl). -SO2NH2. - 
0C(0)NH2, -NH2S02(C,.3 alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2, and -CO(Ci.3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 
[0066] y) for compounds of formula IIa(i). R* is defined according to one of the 

following groups: 

a. R'' is hydrogen, Ci^aliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R* is hydrogen, methyl, ethyl, cyelopropyl, hydroxy, phenyl or -CH2NH2; 
[0067] vi) for compounds of formula IIb(i). is defined according to one of the 
following groups: 

a. R^ is hydrogen, C^aUphatic. hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

[0068] vii) is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2. -CN. hydroxy, optionally substituted Ci.salkyl. 
optionally substituted alkoxy. -SO2NH2. or -C(0)alkyl. or 

b. R' is hydrogen. CI, CF3, OCF3, Ola. -CN, -SOaNHj or-C(0)Me. 
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[0069] In certain preferred embodiments, compounds of the invention include those 
compounds having general formula na(i) wherein the compounds have one or more of the 
following features: 

a. Z is NR^ wherein and are each independently hydrogen or a 

protecting group and R^ R^ and R' are each hydrogen, 

b. ring A comprises the general formula n-A; and 

c. Y is an optionally substituted heteroaryl moiety selected from one of 

formulas a-y, 

[0070] In most prefMred embodiments, for compounds described directly above, ring A 

is selected from one of the following: 

a . an optionally substituted monocyclic aryl or heteroaryl moiety of formula 
i, ii, ill or x; wherein R^, R*. R'^ and R^ are each independently -R; wherein 
preferred R^ and R^ groups, when present, are hydrogen or amino; preferred 
R^ groups, when present, include hydrogen, alkyl- or dialkylamino, 
acetamido, or a Cm aliphatic group such as methyl, ethyl, cyclopropyl, or 
isopropyl; prefenredR^ groups, when present, include hydrogen, an optionally 
substituted group selected from Ci-e aUphatic, Ci^ heteroaUphatic,, aryl, or 
heteroaryl, -Q(n)N(R')2. -QwOR''. -Q(n)SR\ -Qcn)(C=0)0(R''), - 
Qo.)C(0)N(R')2. -Qoi)NHC(0)R\ -Q(n)NHS02R\ or -Q(„)S02N(R'')2, wherein 
n is 0 or 1, and wherein Q is preferably -(C(R")2)-, wherein R" is hydrogpn or 
Ci.3alkyl, and wherein each occurrence of is independenfly hydrogen, an 
optionally substituted group selected from aliphatic, heteroalipHatic, aryl or 
heteroaryl. or two occurrences of R' on the same nitrogen atom are takeai 
together with the nitrogm atom to form an optionally substituted group 
selected from a 5-8 mranbered heterocyclic or 5-8 membered heteroaryl ring; 
or 

b. a bicyclic aryl or heteroaryl moiety of formula i, u, ffi or x optionaUy 
substituted by one or more occunraices of R* or R', wherein R' substituents 
include -R^ halo, -0(PiihA-m\ -OCCHaWR', -OR', -mMCB.^- 
NCR''^, -N(R')-(CH2)2^-R', -C(=0)R^ -CQ^\ -COCOR^ -NO2, -CN, 
-S(0)R^ -SO2R', SR\ -N(R')2, •COm\, -S02N(R')2. -0C(=0)R^ - 
N(R')C0R', -N(R')C02(optionally substimted aliphatic), -N(R')N(R')2, 
-C=NN(R')2. -C=N-0R, -NHOR', -N(R')C0N(RV -N(R'')S02N(R')2, 
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-N(R')S02R'. or -0C(=0)N(R')2, wherein each occurrence of is 
independently hydrogen, an optionally substituted aUphatic, heteroaUphatic, 
aryl or heteroaryl, or two occurrences of on the same nitrogen atom are 
taken together with the nitrogen atom to form an optionally substituted group 
selected ftom a 5-8 memtoered heterocyclic or heteroaryl ring; and 
Y is selected from one of the following heteroaryl moieties: 




wherein q is 0-4, R*° is hydrogen, Ci^phatic, alkoxycarbonyl. optionally substituted 
phenyl, hydroxyalkyl, alkoxyalkyl, aminocaibonyl, mono- or dialkylaminocarbonyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, phenylaminocaibonyl, or 
heterocycle)carbonyl, and wherein each occurrence of R" is independently hydrogpn, -R, - 
cor', -COzCR), -C0N(R')2, or -SO2R', wherein each occurrence of R' is independently 
hydrogen, an optionally substituted group selected firom aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected from a 5-8 membered heterocycUc 
or 5-8 monbered heteroaryl ring. 



[0071] Additional preferred embodiments for the compounds described direcUy above 
include those preferred subsets for ring A and Y as exemplified in subclasses and species 
herein. 

[0072] Representative examples of compounds of formula HaG) or IIb(i) (described 
generally as n(i) below but encompassing compounds of both formulas na® and nb(i)). arc 
depicted below in Table 1 . 
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Table I 
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n-a)-i3 nr(i)-i4 n-a)-i5 




n.(i>i(» n.(i)-i7 n.(i).i8 




n-a)-26 n.a).27 n-a)-28 
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n-(i).29 


n-a)-30 


n.(i)-31 


H H 


m^^^ o 

H H 


HN'**^ 0 
H H 


n-(i)-32 


n-(i)-33 


n-(i)-34 


N'NH 
H H 


m'^H^ o 

H H 


H H 


n-(i)-35 


n-(i)-36 


n-(i)-37 


Me Me 
HN-^" 0 HN-^" 0 

H H H H 


Me 

HN'^N 0 
H H 


n-(i)-38 


n-a)-39 


n-(i)-40 


Me 

H H 


Me fi^N 

jfSlH T>1H 
HN'^N 0 HW^N 0 

H H H H 
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n.(i)-41 n-Ci)-42 n-(i)-43 




n-a)-44 n-a)-45 n.(i)-46 




n.(i)-50 n-(i)-5i n-(i)-52 




n.(i).s3 n.a)-54 n-(i)-55 
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nH5)-59 n-(i)-60 n-(i>6i 




n-a)-<» n-(i)-69 
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[0073] In certain embodiments, a preferred subclass of compounds of general formula Ha or 
nb include those compounds where is S, is NH and Y is an optionally substituted 
heteroaryl moiety. These compounds are defined by the gaieral formula IIa(ii) or IIb(ii) and 
are depicted generally below: 



HN 




IIa(a) nb(ii) 

[0074] It will be appreciated that, for compounds of general formulas na(a) and IIb(ii) 
certain additional subclasses are of special interest. Certain preferred embodiments of 
compounds of formula IIa(a) or IIb(ii) include those compounds having any combination of 
the following features for each variable for formula IlaOi) or IIb(ii): 
[0075] i) ZisC3l*orN; 

[0076] ii) R\ R^, and R^ are each hydrogpn and wherein Z is CHR* and is 
hydrogen; or R*. R^ R^ and R^ are each hydrogpn and wherein Z is CHR* and R" is 
hydrogen; 

[0077] iii) ring A is defined according to one of the following groups: 

a. ring A is one of formulas i, ii, iii, iv, v, vi, vii, vlii, ix, or x; 

b. ring A is one of formulas H-A, H-B, H-C, H-D, H-E, H-F, H-G, H-H, 

n-i, n-j, n-K, n-L, n-M, n-N, n-o, n-p, n-Q, n-R, n-s, n-x, n-u, n- 
V, n-w, n-x, n-Y, n-z, h-aa, h-bb, n-cc, or h-dd; 

c. ring A is one of formulas n.A,n-B,n-C,n-D, n-E,n-F,n-H,n-I, n- 

j, n-K, n-L, n-N, n-o, or n-DD; 

d. ring A is one of formulas H-A, n-B, n-C, U-D, H-E, H-H, or n-K; 

e. ring A is one of formulas H-A or n-B; 

f. iingAisn.AandZ*isCR''andZ^isCR^; 

g. ring A is U-A and Z' is N and Z^ is N; 
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h. ringAisII-AandZMsNandZ^isCR^; 

i. ring A is n-A and 7} is CR^ and is N; 

j. ring A is an optionaUy substituted ai7l or heteroaryl moiety of formula i, 
u,iiiorx; 

k. ring A is a monocyclic ring system and and R". when present, are 
hydrogen or amino; R^ groups, when present, is hydrogen, alkyl- or 
dialkylamino, acetamido, or a Cm aliphatic group such as methyl, ethyl, 
cyclopropyl, or isopropyl; R^ groups, when present, is hydrogen, an 
optionally substituted group selected from hydrogen, Ci^ aUphatic, Cm 
heteroaliphatic, aryl, or heteroaryl, -QdoNORV -QwOR^, -QooSR , - 
Q(a)(C=0)0(R\ -Q(„)C(0)N(RV -Q(»)NHC(0)R-', -Q(„)NHS02R\ or - 
Q(n)S02N(R')2. wherein n is 0 or 1, and wherein Q is preferably -(CCR")2)-, 
wherein R" is hydrogen or Cioalkyl. and wherein each occurrence of R is 
independently hydrogen, an optionally substituted group selected from 
aliphatic, heteroahphatic, aryl or heteroaryl. or two occurrences of R' on the 
same nitrogen atom are taken together with the nitrogen atom to form an 
optionally substituted group selected.from a 5-8 membered heterocycUc or 5-8 
membered heteroaryl ring; 

L ring A is a monocycUc ring system and R''. ^ and R^ groups, when 
present, are hydrogen or amino; R'' groups include groups selected from 
optionally substituted 5-6 membered heteroaryl or heterocyclyl rings, such as 
2-pyridyl, 4-pyridyl, pynoUdinyl. piperidinyl. morpholinyl. or piperazinyl; 
optionally substituted aryl or cycloalkyl rings such as phenyl, halogen 
substituted phenyl, alkoxy substituted phenyl, trifluoromethyl substituted 
phenyl, nitro substituted phenyl, methyl substituted phenyl; optionally 
substituted Ci^ aliphatic, such as methyl, ethyU cyclopropyl, cyclopentyl, 
cyclohexyl, amino substituted cycloalkyl. acetamido substituted cycloalkyl, 
isopropyl. or t-butyl; alkoxyalkylamino such as metiioxyethylamino; 
alkoxyalkyl such as methoxymethyl or methoxyethyl; aminoalkyl such as 
aminoethyl. dimethylaminoethyl; alkyl- or dialkylamino such as etiiylamino 
or . dimethylamino; alkyl- or dialkylaminoalkoxy such as 
dimethylaminopropyloxy; alkyl- or dialkylaminoalkoxyalkyl such as 
dimethylaminoethoxymethyl; and acetamido; 
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m. ring A system is a bicyclic ring system and the ring formed when R* and 

are taken together may be substituted or unsubstituted; 
n. ring A system is a bicyclic ring system formed by R and R . taken 
together and substituted by one or more occurrences of R^ or R^, wherein each 
occurrence of R^ is independently -R'', halo, -0(CH2)2^-N(R'')2, -0(CH2)2-i- 
R^ -OR\ -N(R'HCH2)2^-NCR')2, -N(R'HCH2)2^.R^ -C(=0)R\ -COaR^ - 
COCOR^ -NO2, -CN, ^{0)R\ -S02]R\ -SR^ -N(R^)2. -C0N(R'')2. 
-S02N(R^)2. -0C(=0)R'', -N(R^)C0R\ -N(R^)C02(optionaUy substituted Ci^ 
aliphatic), -N(R^)N(R'')2, -C=NN(R'')2, -C=N-0R, -NHOR^ -N(R^)C0N(R'')2, 
-N(R'^)S02JSr(R^)2, -N(R'')S02R^ or .0C(=0)N(RV wherein each occurrence 
of R^ is independently hydrogen, an optionally substituted group selected 
from aliphatic, heteroaliphatic. sryl or heteroaryl, or two occurrences of R^ on 
the same nitrogen atom are taken together with the nitrogen atom to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 - 
membered heteroaryl ring; and each occurrence of R' is independently 
hydrogen, -R, -C0R\ -C02(R'), -C0N(R')2, or -SO2R, wherein each 
occurrence of R is independently hydrogen, an optionally substituted group 
selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R on the same nitrogen atom are taken together with the nitrogen to form 
an optionally substituted group selected from a 5-8 membered heterocyclic or 
5-8 membered heteroaryl ring, 
[0078] iv) Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y; 

c. Y is selected from one of the following heteroaryl moieties: 
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f h o 

wherein q is 0-4, is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R" is independently 
hydrogen, -R , -COR, -COzCR), -C0N(R')2. or -SO2R', wherein each occurrence of R 
is independently hydrogen, an optionaUy substituted group selected from aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
&om a 5-8 membeied heterocyclic or 5-8 membered heteroaryl ring.. 

d. Y is a pyrazole moiety, h; 

e. Y is one of a, b, f, h or o, optionally substituted with one or more R^° 
groups, wherein each occurrence of is independently hydrogen, Ci- 
4aliphatic, alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, 
alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl, aminoaBcyl, 
alkylaminoallcyl, dialkylaminoalkyl, phenylaminocaibonyl, and Qf- 
hetecocycle)carbonyl; 

f. Y is one of a, b, f, h or 0, optionally substituted with one ot more R^" 
groups, wherein each occurrence of is mdependently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl. phenyl, CO2H, 
CO2CH3. CH2OH. CH2OCH3, CH2CH2CH2OH, CHaCHaCHzCXaia, 
CH2CH2CH20CH2Ph, CH2CH2CH2NH2. CH2CH2CH2NHCOOC(CH3)3, 
CONHCH(CH3)2. CONHCH2CH=CH2, CONHCH2CH2OCH3. C0NHCH2Ph, 
CONH(cyclohexyl). C0N(Et)2, CON(CH3)CH2Ph, CONHCn-CjHT), 
CON(Et)CH2CH2CH3. C01«ICH2CH(CH3)2. CON(n-C3H7)2. C0(3- 
methoxymethylpyrrolidin-l-yl). CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
CO(morpholin-l-yl), C0(4-methylpiperazin-l-yl), CONHCH2CH20H, 
CONHi, and CO(pipeiidin-l-yl). 
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g. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occuirences of CR^°° and R^^" as depicted), 



wherein each occurrence of R*"* is hydrogen, Ci^phatic, 
alkoxycarbonyl, optionaUy substituted phenyl, hydroxyaUcyl. alkoxyalkyl 
aminocaibonyl, mono- or dialkylaminocaibonyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl, and (N-heterocycle)carbonyl, and 
R^"* is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of B}° (R^** and R'** as depicted). 



h' 

wherein each occurrence of R^°* is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, CH2OH, 
CH2OCH3, CH2CH2CH2OH. CH2CH2CH2OCH3. CH2CH2CH20CH2Ph, 
CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3. CONHCH(CH3)2, 

CONHCH2CH=CH2. CONHCH2CH2OCH3, C0NHCH2Ph, CONH(cyclohexyl). 
C0NCEt)2, CON(CH3)CH2Ph, C01SIH(n-C3H7), qON(Et)CH2CH2CH3, 
CX)NHCH2CH(CH3)2, CON(n-C3H7)2, CO(3-methoxymethylpyiToUdin-l-yl), 
CONH(3-tolyl). CONH(4-tolyl), CONHCH3, CO(morphoUn-l-yl), C0(4- 
methylpiperazin-l-yl), CONHCH2CH20H, CONH2, and CO(piperidin-l-yl. and 
R^^ishydiograi; 

i. Y is heteroaryl moiety substituted by at least two occurrences of R'° and 
where two occurrences of R'" taken together may represent an optionally 
substituted group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j. Y represents one of the foflowing hetraroaryl moieties: 




N-NH 
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h-iv h-v 



wherein r is 0-4 and R^^ is hydrogen, -halo, -N(R'^)2, -Ci-3 alkyl, -C1-3 
. . haloalkyl, -NO2, -0(Ci-3 alkyl), -COzCCio alkyl), -CN, -SOzCCi.j alkyl), -SO2NH2, - 
0C(0)NH2, -NH2S02(Ci.3 alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2, and -C0(Ci.3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 
[0079] v) for compounds of formula na(ii), R* is defined according to one of the 
following groups: 

a, R"* is hydrogen, Ci-saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 

anunoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R"^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
[0080] vi) for compounds of formula IIb(ii), R^ is defined according to one of the 
following groups: 

a. rMs hydrogen, Ci-saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b, R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; and 
[0081] vii) R^ is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2. -CN, hydroxy, optionally substituted Cioalkyl, 
optionally substituted alkoxy, -SO2NH2, or -C(0)alkyl, or 

b. R^ is hydrogen, CI, CF3, pCFj, CH3, -CN, -SO2NH2 or -<:(0)Me. 
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[0082] In certain preferred embodiments, compounds of the invention include those 
compounds having general formula na(u) wherein the compounds have one or more of the 
following features: 

a. Z is NR^ wherein and are each independently hydrogen or a protecting 
group and R*. R^ and R^ are each hydrogen, 

b. ring A comprises the general formula II-A; and 

c. Y is an optionally substituted heteroaryl moiety selected from one of formulas 
a-y. 

[0083] most preferred embodimaits, for compounds described directly above, ring A is 

selected from one of the following: 

a. an optionally substituted monocyclic aryl or heteroaryl moiety of formula 

i, u, m or x; wherein R\ R^. R'^ and R^ are each independently -R; wherein 
preferred and R* groups, when present, are hydrogen or amino; preferred 
R'' groups, when present, include hydrogen, alkyl- or dialkylamino, 
acetamido, or a C1-4 aliphatic group such as methyl, ethyl, cyclopropyl, or 
isopropyl; preferred R^ groups, when present, include hydrogen, an optionally 
substituted group selected from Ci^ aliphatic, Ci^ heteroaliphatic, aryl. or 
heteroaryl. -Q(„)N(R')2. -Q(n)ORl -Q(n)SR\ -Q(a)(C=0)0(R'), - 
Qtn)C(0)N(R')2. -Q(a)NHC(0)R'', -Q(„)NHS02R\ or -Q(a)S02N(R')2, wherein 
n is 0 or 1, and wherein Q is preferably -(C(R")2>. wherein R" is hydrogen or 
Ci.salkyl, and wherein each occurrence of R' is independently hydrogen, an 
optionally substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two ocdirrences of R'' on the same nitrogen atom are taken 
together with the nitrogen atom to form an optionally substituted group 
selected from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring; 
or 

b. a bicycUc aryl or heteroaryl moiety of formula i, 11, iU or x optionally 
substituted by one or more occurrences of R* or R', wherein R* substituents 
include -R', halo, -0(CH2)2-4-N(R'')2, ■C(CH^'R\ -0B7, WMCRih^- 
N(R\. -N(R')-(CH2)24-R'. -C(=0)R\ -COzR^ -COCOR''. -NO2, -CN, S(0)R\ 
-SOzR^ -SR^ -N(R')2, -C0N(R')2, -S02N(R')2, -0C(=0)R', -NCR')C0R\ 
-N(R')C02(optionally substituted d-e aliphatic), -N(R'')N(R'')2. -C=NN(RV - 
C=N-OR, -NHOR'. -N(R')C0N(R')2, -N(R')S02N(R')2. -N(R^)S02R'. or 
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-0C(=0)N(R'^)2, wherein each occurrence of R"^ is independently hydrogen, an 
optionally substituted aliphatic, heteroaliphatic, aryl or heteroafyl, or two 
occurrences of on the same nitrogen atom are taken together with the nitrogen 
atom to form an optionally substituted group selected from a 5-8 membered 
heterocyclic or heteroaryl ring; and 
Y is selected from one of the following heteroaryl moieties: 




f ^ 



wherein q is 0-4, is hydrogen, CMaUphatic, alkoxycarbonyl, optionally substituted 
phenyl, hydroxyalkyl, alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, phenylaminocaibonyl, or (N- 
heterocycle)caibonyl, and wherein each occurrence of R is independently hydrogen, -R , - 
COR*, -COiCR*), -C0N(R')2i or -SO2R , wherein each occurrence of R' is independently 
hydrogen, an optionally substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R on the same nitrogen atom are taken together with the 
nitrogen to form an optiorially substituted group selected fipom a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 

[00841 Additional preferred embodiments for the compounds described directly above 
include those preferred subsets for ring A and Y as exemplified in subclasses and species 
herein. 

[0085] Representative examples of compounds of formula na(ii) or .IIb(u) (described 
generaUy as n(ii) below but encompassing compounds of botii formulas na(u) and IIb(u)), 
are depicted below in Table 2. 
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Table 2 




n-(ii)-i n-(ii>2 n-(u)-3 




n-(u)-4 


n-(U)-5 


n-(ii)-6 


Me 

H H 


Me 

HN-^N 0 
H 




n-(U).7 


n-(ii)-8 


n-(ii>9 




n-(ii).io n-(a)-ii n-(ii).i2 



-42- 



wo 2004/037814 PCT/US2003/034065 



n-(u)-i3 n<ii)-i4 n-cii)"i5 

r 



Qt^3J0c>" OCx^jO:^" ^-s»" 



n-(ii)-i6 n.(ii)-i7 n-(n)-i8 
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n-(u).58 n-(ii)-59 n-(u>60 



[0086] In certain embodiments, a preferred subclass of compounds of general formula 
Ha or nb include those compounds where Q' is O, is NH and Y is an optionally 
substituted heteroaryl moiety. These compounds are defined by the general formula na(m) 
or IIb(iii) and are depicted generally below: 



Y Z^'^Z^ 

Fi R 
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IIa(m) IIb(iii) 

[0087] It will be appreciated that, for compounds of general formulas na(iii) and IIb(iii) 
certain additional subclasses are of special interest. Certain preferred embodiments of 
compounds of formula IIa(iii) or IIb(iii) include those compounds having any combination 
of the following features for each variable for formula na(iii) or IIb(iii): 
[0088] i) ZisCR*orN; 

[0089] ii) R\ R^, R" and R^ are each hydrogen and wherein Z is CHR* and R^ is 
hydrogen; or R\ R^ R^ and are each hydrogen and wherein Z is CHR* and R* is 
hydrogen; 

[0090] iii) ring A is defined according to one of the following groups: 

a. ring A is one of formulas i, ii. iii, iv, v, vi, vii, viii, ix, or x; 

b. ring A is one of formulas H-A, H-B, H-C, H-D, H-E, U-F, H-G, H-H, 

n-i, n-j, n-K, n-L, n-M, n-N, n-o, n-p, n-Q, n-R, n-s, n-T, n-u, n- 
V, n-w, n-x, n-Y, n-z, n-AA, h-bb, n-cc, or h-dd; 

c. ring A is one of formulas H-A, H-B, H-C, H-D, H-E, H-F, H-H, H-I, H- 

j, n-K, n-L, n-N, n-o, or n-DO; 

d. ring A is one of fomiulas n-A, n-B, n-C, n-D, n-E, n-H, or O-K; 

e. ring A is one of formulas n-A or n-B; 

f . ring A is n-A and Z^ is CR^ and Z^ is CR*; 

g. ring A is n-A and Z' is N and Z^ is N; 

h. ring A is H-A and Z' is N and Z^ is CR"*; 

i. ring A is n-A and Z' is CR^ and Z^ is N; 

j. ring A is an optionally substituted aryl or heteroaryl moiety of formula 1, 
li,iiiorx; 

k. ring A is a monocyclic ring system and R^ and R^. when present, are 
hydrogen or amino; R^ groups, when present, is hydrogen, alkyl- or 
dialkylamino, acetamido. or a aliphatic group such as methyl, ethyl, 
cyclopropyl, or isopropyl; R^ groups, when present, is hydrogen, an 
optionally substituted group selected from hydrogen, Ci^ aliphatic, Cw 
heteroaliphatic, aryl, or heteroaryl, -Q(n)N(R^)2, -QwOR^. -Q(ii)SR , - 
Q(n)(C=0)0(R^). -Q(a)C(0)N(R^, -Qo.)NHC(0)R', -QtoNHSOzR''. or - 
Q(n)S02N(R')2. wherein n is 0 or 1, and wherein Q is preferably -(C0El")2)-. 
wherein R" is hydrogen or Ci-aallcyl, and wherein each occurrence of R'' is 
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independently hydrogen, an optionally substituted group selected from 
aHphatic, heteroaliphatic, aryl or heteroaryl. or two occurrences of R"' on the 
same nitrogen atom are taken together with the nitrogen atom to form an 
optionally substituted group selected from a 5-8 membered heterocycUc or 5-8 
membered heteroaryl ring; 

1. ring A is a monocycUc ring system and R^, R"" and groups, when 
present, are hydrogen or amino; R^ groups include groups selected from 
optionally substitoted 5-6 membered heteroaryl or heterocyclyl rings, such as 
2-pyridyl, 4-pyiidyl, pyrrolidinyl, piperidinyl, morpholinyl, or piperazinyl; 
optionally substitoted aryl or cycloalkyl rings such as phenyl, halogpn 
substituted phenyl, alkoxy substitoted phenyl, trifluoromethyl substitoted 
phenyl, nitro substitoted phenyl, methyl substitoted phenyl; optionally 
substitoted Ci^ aUphatic, such as methyl, ethyl, cyclopropyl, cyclopentyl, 
cyclohexyl, amino substitoted cycloalkyl. acetamido substitoted cycloalkyl, 
isopropyl, or t-butyl; alkoxyalkylamino such as methoxyethylamino; 
alkoxyalkyl such as methoxymethyl or methoxyethyl; aminoalkyl such as 
aminoethyl, dimethylaminoethyl; aUcyl- or dialkylamino such as ethylamino 
or dimethylamino; alkyl- or dialkylaminoalkoxy such as 
dimethylaminopropyloxy; alkyl- or dialkylaminoalkoxyalkyl such as 
dimethylaminoethoxymethyl; and acetamido; 

m. ring A system is a bicycUc ring system and the ring formed when R" and 
Ry are taken together may be substitoted or unsubstitoted; 
n. ring A system is a bicycUc ring system formed by R and R taken 
together and substitoted by one or more occurrences of R* or R', wherein each 
occurrence of R* is independently -R', halo, -0(CH.2h-i-W\ -OiCHzh^- 
R\ -OR', -NCR''>(CH2)m-N(R'')2. -N(R'HCH2WR'. -C(=0)R^ -COjR^ - 
COCOR'', -NO2, -CN, -S(0)R''. -S02R''. -SR\ -m'h. -COm\, 
-S02N(R')2. -0C(=0)R'', -N(R'^)C0R'', -N(R')C02(optionally substitoted Cm 
aUphatic). -NCRW')2. -C=NN(RV -C=N-0R. -NHOR^ -N(R')C0N(R')2. 
-N(R')S02N(R')2, -N(R')S02R'', or .0C(=0)N(R')2, wherein each occurrence 
of R' is independently hydrogen, an optionally substitoted group selected 
from aUphatic, heteroaUphatic, aryl or heteroaryl, or two occunences of R on 
the same nitrogen atom are taken together with the nitrogpn atom to form an 
optionaUy substitoted group selected from a 5-8 membered heterocycUc or 5-8 
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membered heteroaryl ring; and each occurrence of R' is independenfly 
hydrogen, -R. -COR'. -COjCR'). -C0N(R')2, or -SO2R', wherein each 
occunence of R is independently hydrogen, an optionaUy substituted group 
selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R on the same nitrogen atom are taken together with the nitrogen to form 
an optionally substituted group selected from a 5-8 membered heterocycUc or 
S-8 membered heteroaryl ring, 
[0091] iv) Y is defined according to one of the following groups: 

a. Y is an optionaDy substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y ; 

c. Y is selected fi»m one of the following heteroaryl moieties: 




wherein q is 0-4, R*° is wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R" is mdependently 
hydrogen, -R , -COR', -C02(R'), -C0N(R')2, or -SO2R', wherein each occurrence of R' 
is independently hydrogen, an optionally substituted group selected from aHphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R* on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

d. Y is a pyrazole moiety, h; 

e. Y is one of a, b, f, h or o, optionally substituted with one or more R 
groups, wherein each occurrence of R'" is independentiy hydrogen, Ci- 
4aliphatic, alkoxycarbonyl, optionaUy substituted phenyl, hydroxyalkyl, 
alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl. 
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f. Y is one of a. b, f, h or o, optionally substituted with one or more R 
groups, wherein each occurrence of is independenfly hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3. CH2OH. CH2CX:H3. CEtCHaCH^OH, CH2CH2CH2OCH3. 
CHzCHzCHjOCHaPh, CH2CH2CH3NH2, CH2CH2CH2NHCOOC(CH3)3. 
CONHCH(CH3)2. CONHCH2CHPCH2. CONHCH2CH2OCH3. C0NHCH2Ph, 
CONH(cyclohexyl). C0N(Et)2, CON(CH3)CH2Ph, CONH(n-C3H7), 
CONCEtXniiCHjCHs, CONHCH2C3H(CH3)2. CON(n-C3HT)2. C0(3- 
meflioxymethylpyrrolidin-I-yl), CONH(3-tolyl). CONH(4-tolyl). CONHCH3, 
CO(morphoUn-l-yl), C0(4-methylpiperazin-l-yl), .C0NHCHaC2l20H, 
C0NH2. and CO(piperidin-l-yl). 

g. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of (R'"" and R^** as depicted). 



wherein each occuixence of R^*^ is hydrogen, CwaUphatic. 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, aHcoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl. and (N-heterocycle)carbonyl, and 
R^** is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of R*° (R^*^ and R^"" as depicted). 



wherein each occurrence of R^*^ is hydrogpn, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, C»2H, CO2CH3, Cai20H, 
CH2OGH3, CHiCHaCHaOa CH2CH2CH20CH3, CHjCHaCaJjOCHiPh, 




N-NH 




N-NH 
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CH2CH2CH2MH2. CH2CH2CH2NHCOOC(CH3)3. CONHCH(CH3)2. 
C0NHCH2CH=CH2, CONHCH2CH2OCH3, C0NHCH2Ph, CONH(cyclohexyl), 
C0N(Et)2, CON(CH3)CH2Ph, CONHCn-CsH,), CON(Et)CH2CH2CH3, 
CONHCH2CH(CH3)2, CON(n-C3H7)2. CO(3-methoxymethylpynx)Udin-l-yl), 
CONH(3-tolyl). CONH(4-tolyI), CONHCH3, CO(morphoHn-l-yl). C0(4- 
methylpiperazin-l-yl), CONHCH2CH2OH, CONH2, and CO(piperidm-l-yl, and 
r'* is hydrogen; 

i. Y is hetMoaryl moiety substituted by at least two occunences of and 
where two occunences of taken together may represent an optionally 
substituted group selected from cycloaJiphadc, cycloheteroaliphatic, aryl or 
heteroaryl; 

j. Y represents one of the following hetaroaryl moieties: 



wherein r is 0-4 and R" is hydrogen, -halo, -NOR^ -C1.3 aBcyl, -C1.3 
haloalkyl, -NO2. -0(Ci.3 alkyl). -COiCCi-s alkyl), -CN, -S02(Ci.3 alkyl), -SO2NH2. - 
0C(0)NH2, -lSIH2S02(Ci-3 alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2, and -C0(Ci.3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 

[0092] v) for compounds of formula IIa(iu), R* is defined according to one of the 

following groups: 



a. R* is hydrogen, Ci.3aliphatlc, hydroxy, hydroxyalkyl. alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylanrinoalkyl, or 
optionally substituted phenyl, or 




h-i 



h-ii 



h-iii 




h-iT 
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b. is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
[0093] vi) for compounds of formula nb(m), is defined according to one of the 
following groups: 

a. is hydrogen, Cioaliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl. or 
optionally substituted phenyl,, or 

b. R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

[0094] vii) R^ is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci.aalkyl, 
optionally substituted alkoxy, .SO2NH2, or -C(0)alkyl, or 

b. R^ is hydrogen, CI, CF3,OCF3,CH3,-CN, -8021^2 or -C(0)^^^ 

[0095] In certain preferred embodiments, compounds of the invention include those 
compounds having general formula IIa(ui) wherein the compounds have one or more of the 
following features: 

a. Z is NR^ wherein and R^ are each independently hydrogen or a protecting 
group and R"^, R^ and R^ are each hydrogen, 

b. ring A comprises the general fonnula BL-A; and 

c. Y is an optionally substituted heteroaryl moiety selected from one of formulas 
a-y. 

[0096] In most preferred embodiments, for compounds described directly above, ring A is 

selected from one of the following: 

a. an optionally substituted monocyclic aryl or heteroaryl moiety of formula i, ii, 
iii or x; wherein R\ R^, R^ and R^ are each independently -R; wherein preferred 
and R^ groups, when present, are hydrogen or amino; preferred R^ groups, when 
present, include hydrogen, alkyl- or dialkylamino, acetamido, or a Cm aliphatic group 
such as methyl, ethyl, cyclopropyl, or isopropyl; preferred R^ groups, when present, 
include hydrogen, an optionally substituted group selected from Ci^ aliphatic. Ci-g 
heteroaHphatic, aryl, or heteroaryl. -Q(n)N(R^)2, -Q(ii)OR^ -Q^SR'', -Q{n)(C=0)0(R''), 
-Q(n)C(0)N(RV -Q(a)NHC(0)R^ -Q(b)NHS02R\ or -Q(„)S02N(R^)2, wherein n is 0 
or 1, and wherein Q is preferably -(C(R")2)-, wherein R" is hydrogen or Ci-salkyl, 
and wherein each occurrence of R*' is independently hydrogen, an optionally 
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substituted group selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two 
occuirences of R' on the same nitrogen atom are taken together with the nitrogen 
atom to fom an optionally substituted group selected from a 5-8 membered 
hetMocyclic or 5-8 membered heteroaryl ring; or 

b. a bicyclic aryl or heteroaryl moiety of formula I, ii, iii or x optionally 
substituted by one <» more occurrences of or R', wherein R* substituents include - 
.R^ halo. -0(CH2)2^-N(R')2, -0(CH2)2^-R\ -0R\ -N(R'HCH2)24-N(RV W)- 
(CH2)2^-R^ -C(=0)R''. -C02R^ -COCOR^ -NO2, -CN. -S(0)R'', -SOjR^ SR\ 
-N(R')2, -C0N(R')2. -S02N(RV -0C(=0)R\ -N(R'')C0R', -NCR')C02(optionally 
substituted Cm aliphatic). -N(R')N(R'')2, -C=NNCR"')2, -C=N-0R. -NHORI 
-N(R"')C0N(R'')2. -N(R^)S02N(R')2. -N(R')S02R'', or -0C(=0)N(R')2, wherein each 
occurrence of is independently hydrogen, an optionally substituted aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R'' on the same nitrogen 
atom are taken together with the nitrogen atom to form an optionally substituted 
group selected from a 5-8 membered heterocyclic or heteroaryl ring; and 
Y is selected from one of the following heteroaryl moieties: 




f h 



wherein q is 0-4, R^" is hydrogen, CMaliphatic, alkoxycarbonyl, optionally substituted 
phenyl, hydroxyalkyl, alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl, 
aminoaUcyl, allqflaminoalkyl, dialkylaminoalkyl, phenylaminocarbonyl, or (N- 
heterocycle)carbonyl, and whaein each occurrence of R" is independendy hydrogen, -R , - 
cor', -C02(R'). -C0N(R')2, or -SO2R*, wherein each occurrence of R' is mdependenUy 
hydrogen, an optionally substituted group selected from aliphatic, heteroaUphatic, aryl or 
heteroaryl, or two occunences of R on the same nitrogen atom are taken together with the 
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nitrogen to fonn an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 

[0097] Additional preferred embodiments for the compounds described directly above 
include those prefened subsets for ring A and Y as exemplified in subclasses and species 
herein. 

[0098] Rq)resentative examples of compounds of fonnula na(iii) or IIb(iii) (described 
generally as n(iii) below but encompassing compounds of both formulas IIa(iii) and 
IIb(iii)), are depicted below in Table 3. 

Tables 
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n-(ui)-21 n-(ui)-22 n-(iii)-23 




n-(iu).27 n-(iu>28 n-Gu)-29 




n-(ui)-30 n-(iii)-31 



[0099] In certain embodiments, a preferred subclass of compounds of general foramla Ha or 
nb include those compounds where is NH and Y is an optionally substituted heteroaryl 
moiety. These compounds are defined by the general fonnula IIa(iv) or IIb(iT) and are 
depicted generally below: 
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na(iv) nb(iv) 

wherein Q' is -C(R*)2-, 1,2-cyclopropyl, 1^-cyclobutanediyl, or 1,3-cyclobutanediyl, 
an optionally substituted Cz^alkylidene group, wherein one methylene unit of the optionally 
substituted C2^alkylidene chain is optionally replaced by -0-, -S-, or -NR'^-, wherein each 
occunence of R"^ is indepKidently hydrogen or optionaUy substituted Ci^aliphatic. 

[00100] It will be appreciated that, for compounds of general formulas na(iv) and IIb(iv) 
certain additional subclasses are of special interest. Certain preferred embodiments of 
compounds of formula na(iv) or nb(iv) include those compounds having any combination 
of the following features for each variable for formula IIa(iv) or IIb(iv): 
[00101] i) ZisCR*orN; 

[00102] ii) R', R^, R* and are each hydros and wherein Z is CHR^ and R^ is 
hydrogen; or R\ R^, R' and R' are each hydro^n and wherem Z is C3EIR* and R^ is 
hydrogen; 

[00103] iii) ting A is defined according to one of the following groups: 

a. ring A is one of formulas i, ii, ill, Iv, v, vi, vii, viii, ix, or x; 

b. ring A is one of formulas II-A, H-B, H-C, II-D, H-E, II-F, H-G, II-H, 

n-i, n-j, n-K, n-L, n-M, n-N, n-o, n-p, n-a n-R, n-s, n-x, n-u, n- 
V, n-w, n-x, n-Y, n-z, h-aa, h-bb, n-cc, or h-dd; 

c. ring A is one of fonnulas H-A, H-B, H-C, H-D, H-E, II-F, H-H, H-I, H- 

j, n-K, n-L, n-N, n-o, or H-DD; 

d. ting A is one of formolas n-A, n-B, n-C, n-D, H-E, H-H, or n-K; 

e. ring A is one of fonnulas n-A or n-B; 

f. ring A is n-A and Z' is CR'^ and Z* is CR^; 

g. ring A is n-A and zMsN and Z^ is N; 

h. ringAisn-AandZMsNandZ^isCR^; 
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i. ring A is II-A and T} is CR^ and is N; 

j. ring A is an optionally substituted aryi or heteroaryl moiety of formula i, 

ii, iiiorx; 

k. ring A is a monocyclic ring system and ^ and R^, when present, are 
hydrogen or amino; R^ groups, when . present, is hydrogen, alkyl- or 
dialkylamino, acetamido, or a Ci^ aliphatic group such as methyl, ethyl, 
cyclopropyl. or isopropyl; R^ groups, when present, is hydrogen, an 
optionally substituted group selected from hydrogen, Ci^e aliphatic, Ct^ 
heteroaliphatic, aryl,* or heteroaryl. -Q(n)N(R )2» -Q(n)OR , -Q(n)SR , - 
Q(n)(C=:0)OCR''), -Q(n)C(0)N(R')2, -Q(„)NHC(0)R\ -Q(„)NHS02R\ or - 
Q(n)SO^CR'')2. wherein n is 0 or 1, and wherein Q is preferably -(C(R")2)-. 
wherein R" is hydrogen or Cuaalkyl, and wherein each occurrence of R^ is 
independently hydrogen, an optionally substituted group selected from 
aliphatic, heteroaliphatic, aryl or heteroaryl. or two occurrences of R"' on the 
same nitrogen atom are taken together with the nitrogen atom to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring; 

1. ring A is a monocyclic ring system and R^, R^ and R^ groups, when 
present, are hydrogen or amino; R^ groups include groups selected from 
optionally substituted 5-6 membered heteroaryl or heterocyclyl rings, such as 
2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl, morpholinyl, or piperazinyl; 
optionally substituted aryl or cycloalkyl rings such as phenyl, halogen 
substituted phenyl, alkoxy substituted phenyl, trifluoromethyl substituted 
phenyl, nitro substituted phenyl, metiiyl substituted phenyl; optionally 
substituted Cm aliphatic, such as metiiyl, etiiyl, cyclopropyl, cyclopentyl, 
cyclohexyl, amino substituted cycloalkyl, acetamido substituted cycloalkyl, 
isopropyl, or t-butyl; alkoxyalkylamino such as methoxyethylamino; 
alkoxyalkyl such as methoxymethyl or methoxyethyl; aminoalkyl such as 
aminoetiiyl, dimethylaminoethyl; alkyl- or dialkylamino such as ethylamino 
or dimetiiylamino; alkyl- or dialkylaminoalkoxy such as 
dimethylaminopropyloxy; alkyl- or dialkylaminoalkoxyalkyl such as 
dimethylaminoethoxymethyl; and acetamido; 

m. ring A system is a bicyclic ring system and flie ring formed when R* and 
R^ are taken together may be substituted or unsubstituted; 
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n. ring A system is a bicyclic ring system formed by R and R taken 
together and substituted by one or more occurrences of R^ or R^, wherein each 
occurrence of R^ is independently halo, -0(CH2)24-N(R^)2, -0(CH2)2^- 
R\ -OR^ -NCR^)-(CH2)24-N(R')2, -N(R^)-(CH2)2^-R\ -C(=0)R', -COzR''. - 
COCOR^ -NO2. -CN, -S(0)R\ -S02R^ -SR\ -N(R^)2, -CONCR'^K 
^02N(R^)2, -0C(=0)R^ -N(R^)C0R\ -N(R'^)C02(optionally substituted Ci^ 
aliphatic), -N(R^)N(R^)2, -C=NN(R^)2, -C=N-OR, -NH0R\ -N(R')C0N(R^)2, 
-N(R'^)S02N(R^)2, -N(R'')S02R\ or -0C(=0)N(R^)2, wherein each occurrence 
of R^ is independently hydrogen, an optionally substituted group selected 
from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on 
the same nitrogen atom are taken together with tiie nitrogen atom to form an 
optionally substituted group selected from a 5-8 miembered heterocycUc or 5-8 
membered heteroaryl ring; and each occurrence of R' is independently 
hydrogen, -R', -COR', -C02(RX -C0N(R')2, or -S02R\ wherein each 
occurrence of R is independently hydrogen, an optionally substituted group 
selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R' on the same nitrogen atom are taken together with the nitrogen to form 
an optionally substituted group selected from a 5-8 membered heterocyclic or 
5-8 membered heteroaryl ring, 
[00104] iv) Y is defined according to one of the following groups: 

a. Y is an opidonally substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y; 

c. Y is selected from one of the following heteroaryl moieties: 
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wherein q is 0-4, R^^ is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R^^ is independendy 
hydrogen, -R , -C0R\ -COiCR ), -C0N(R*)2, or -SO2R , wherein each occurrence of R 
is independendy hydrogen, an optionally substituted group selected from aliphatic, 
heteroaliphatic. aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

d. Yisapyrazolemoiety,h; 

e. Y is one of a, b, f, h or 0, optionally substituted with one or more R^® 
- groups, wherein each occurrence of R^® is independently hydrogen, Ci- 

4aliphatic, alkoxycaibonyl, optionally substituted phenyl, hydroxyalkyl, 
alkoxyalkyl, aminocarbonyl, mono- or dialkylamnocarbonyl, aminoalkyl, 
alkylaminoalkyl, dialkylaminoalkyl, phenylaminocarbonyl, and (N- 
heterocycle)carbonyl; 

f . Y is one of a, b, f, h or o, optionally substituted with one or more R^° 
groups, wherein each occunence of R*^ is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3, CH2OH, CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, 
CHaCHiCHaOCHzPh, CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3, 
CONHCH(CH3)2, CONHCH2CH=CH2, CONHCH2CH2OCH3, C0NHCH2Ph, 
CONH(cycIohexyl), C0N(Et)2, CON(CH3)CH2Ph, CONHCn-CsH?), 
CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2. CON(n-C3H7)2, CO(3- 
methoxymethylpyrroUdin-l-yl), CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
CO(morphoHn-l-yl), C0(4-methylpiperazin«l-yl), CONHCH2CH2OH, 
CONH2, and CO(piperidin-l-yl). 

g. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of R^° (R^^ and R^^^ as depicted). 




wherein each occurrence of R^°* is hydrogen, Ci^aliphatic. 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl. 
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aminocaibonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, 
diaikylaminoalkyl. phenylaminocarbonyl, and (N-heterocycle)carbonyl, and 
R*"" is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of (R'"* and r"*" as depicted). 




wherein each occurrence of R*** is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, COaCHs. CHiOH, 
CH2QCH3. CH2CH2CH2OH, CH2CH2CH2OCH3, CH2CH2CH20CH2Ph. 
CH2CH2CH2NH2.. CH2CH2CH2NHCCX)C(CH3)3, CONHCH(CH3)2, 
CONHCH2CH=CH2. CONHCH2CH2OCH3, C0NHCH2Ph. CONH(cyclohexyl), 
C0N(Et)2. CON(CH3)CH2Ph, CONHCn-CjH,), CONCEt)CH2CH2CH3. 
CONHCH2CH(CH3)2, CON(n-C3H7)2, CO(3-methoxymethylpyrroUdiii-l-yl), 
CONH(3-tolyl), GONH(4-tolyl), CONHCH3, CO(morpholin-l-yl), .CO(4- 
methylpiperazin-l-yl), CONHCH2CH2OH. CONH2, and CO(piperidin-l-yl. and 
r'°!' is hydrogen; - 

i. Y is heteroaryl moiety substituted by at least two occurrMices of R and 
where two occurrences of R^"* taken together may represent an optionally 
substitoted group selected from cycloaliphatic. cycloheteroaUphatic, aryl or 
;heteroaryl; 

j. Y represents one of the following heteroaryl moieties: 
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h-i h-ii h-iii 









r^NH 


. h-iv 


h-v 



wherein r is 0-4 and R" is hydrogen, -halo, -HQ^h, -C1-3 alkyl, -C1.3 
haloalkyl. -NO2. -0(Ci.3 alkyl), -COaCCi-a alkyl), -CN, -SOaCCi.j alkyl). -SOaNHa. - 
0C(0)NH2. -NH2S02(C,-3 alkyl), -NHC(0)(C,.3 alkyl). -C(0)NH2. and -C0(Ci.3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 

[00105] v) for compounds of fomiula na(iv), R* is defined according to one of the 

following groups: 

a. R* is hydrogen, Ci.3aliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylamindalkyl, or 
optionally substituted phenyl, or 

b. R* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
[00106] vi) for compounds of formula IIb(iv), R^ is defined accordmg to one of the 
following groups: 

a. R^ is hydrogen, Ci-saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, inono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

[00107] vii) is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2. -CN, hydroxy, optionaUy substituted Ci-aalkyl, 
optionally substituted alkoxy, -S02NIfc, or -C(0)alkyl, or 

b. R^ is hydrogen, Q, CF3. OCF3, CH3, -CN, -SO2NH2 or -C(0)Me. 
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[00108] In certain preferred embodiments, compounds of the invention include those 
compounds having general formula Haftv) wherein the compounds have one or more of the 
following features: 

a. Z is NR^ wherein and are each independently hydrogen or a 
protecting group and R^ and are each hydrogen. 

b. ring A comprises the general formula II-A; and 

c. Y is an optionaUy substituted heteroaryl moiety selected from one of 
formulas a-y. 

[001O9] Jn most preferred embodiments, for compounds described directly above, ring A 

is selected from one of the following: 

a. an optionally substituted monocyclic aryl or heteroaryl moiety of formula 
i, u, iii or x; wherein R^, R^, R^ and R'*^ are each independently -R; wherein 
preferred R^ and R^ groups, when present, are hydrogen or amino; preferred 
R^ groups, when present, include hydrogen, alkyl- or dialkylamino, 
acetamido, or a aliphatic group such as methyl, ethyl, cyclopropyl, or. 
isopropyl; piefeired R^ groups, when present, include hydrogen, an optionally 
substituted group selected from Ci^ aliphatic, Ci^ heteroaliphatic, aryl, or 
heteroaryl, -Q(n)N(R')2, -Q(n)OR^ -Q(n)SR\ -Q(o)(C=0)0(R'), - 
Q(a)C(0)N(R')2, -Q(n)NHC(0)R\ -Q(n)NHS02R', or -Qc„)S02NCR')2,. wherein 
n is 0 or 1, and wherein Q is preferably -(C(R")2)-r wherein R" is hydrogen or 
Cioalkyl, and wherein each occurrence of R*^ is independently hydrogen, an 
optionally substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R^ on the same nitrogen atom are taken 
together with the nitrogen atom to form an optionally substituted group 
selected from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring; 
or 

b. a bicyclic aryl or heteroaryl moiety of formula i, u, iii or x optionally 
substiituted by one or more occurrences of R* or R^, wherein R^ substituents 
include -R\ halo, .0(CH2)2^-NCR^)2, -0(CH2)2^-R^ -OR*', -N(R>(CH2)m- 
N(RV -N(RV(CH2)2^-R^ -C(=0)R\ -CO2R'. -COCOR^ -NO2, -CN, 
.-S(0)R^ -S02R\ -SR'. -N(R')2, -C0N(R^)2, -S02NCR'')2. -0C(=0)R', - 
N(R^)COR^, -N(R^)CC)2(optionally substituted Ci^ aliphatic), -NCR'')N(RV 
.C=NN(R')2, -C=N-0R. -NHOR^ -NCR')C0N(R')2. -N(R')S02N(R"')2, 
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-N(R'')S02R\ or -0C(=0)N(R'')2, wherein each occurrence of R"^ is 
independently hydrogen, an optionally substituted aliphatic, heteroaliphatic, 
aryl or heteroaryl, or two occurrences of on the same nitrogen atom are 
taken together with the nitrogen atom to form an optionally substituted group 
selected from a 5-8 membered heterocyclic or heteroaryl ring; and 
Y is selected from one of the following heteroaryl moieties: 




f h 



wherein q is 0-4, R^^ is hydrogen, Ci^aUphatic, alkoxycarbonyl, optionally substituted 
phenyl, hydroxyalkyl, alkoxyalkyl, aminocarbonyl, mono- or dialkylairiinocarbonyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, phenylaminocarbonyl, or (N- 
heterocycle)caibonyl, and wherein each occurrence of R is independently hydrogen, -R , - 
COR , -CO2P'), -C0N(R*)2, or -SOiR'. wherein each occurrence of R is independently 
hydrogen, an optionally substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R* on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 

[00110] Additional preferred embodiments for the compounds described directly above 
include those preferred subsets for ring A and Y as exemplified in subclasses and species 
herein. 

[00111] Representative examples of compounds of formula IlaQv) or IIb(iv) (described 
generally as n(iv) below but encompassing compounds of both formulas na(iv) and nb(iv)), 
are depicted below in Table 4. 
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Table 4 




n.(iv).io n-avHi n.ov)-i2 



-65- 



wo 2004/037814 



PCTAJS2003/034065 




n-(iv)-16 



n.(iv)-17 



n.(iv)-18 



Me 

U^N O 



n-(iv)-19 



Me 

S rf^N 0 



H 



n-(iv)-20 



Ph 



Me'^N 



HN-NH 



n-(iv)-21 



HN' 



HN-NH 



Me 



H 



Me 



H 



n-(iv)-22 



n-(iv)-23 



n-(iv)-24 
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Me 



N 



H 



n.(iv)-25 



HN N 

H 

n-(iv)-26 



Me 



HN 

Me'^^^-0:;;;^°H 

H 

n-(iv)-27 



Me 



HN' 

Me-O^^-O^j^H 
H 

n-(iv)-28 



Me 



HN' 

Et-Ox-C^H 
H 

n-(iv)-29 



Me 
HN'^N 




Me-^N 



H 



n-(iv)-30 



HN 
Me'^N 



Me 




H 



H-(iv)-31 



HN-NH 




HN 

l! 



n-(iv)-32 

HN-NH 




HN'^N 



n-0v)-33 



HN 



HN-NH 



n-(iv)-34 



n-(iv>35 



n-(iv)-36 
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n-(iv>40 n^avHi n-(ivH2 




n-(iv)-43 n-av)-44 n-ovHs 




n-(iv)"46 n-(ivH7 n-av)-48 
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HN-NH 



n-(iv>52 

[00112] In certam embodiments, a preferred subclass of compounds of general fonnula 
na or nb include those compounds where is NH and Y is an optionally substituted 
heteroaryl moiety. These compounds are defined by the general fonnula IIa(v) or nb(Y) and 
are depicted generally below: 




na(v) in>(v) 



wherein Q is a direct bond. 

[00113] It will be appreciated that, for.compouhds of general formulas IIa(v) and nb(v) 
certain additional subclasses are of special interest Certain preferred embodiments of 
compounds of formula IIa(v) or IIb(v) include those compounds having any combination of 
the following features for each variable for formula IIa(v) or IIb(y): 
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[00114] i) ZisCR^orN; 

[00115] ii) R'. R^, R* and R^ are each hydrogen and wherein Z is CHR'' and R*' is 
hydrogen; or R\ R^, R' and R' are each hydrogen and wherein Z is CHR" and R^ is 
hydrogen; 

[00116] iii) ling A is defined according to one of the following groups: 

a. ling A is one of formulas i, u, iii, iv, v, vl, vii, viii, ix, or x; 

b. ling A is one of formulas H-A, O-B, H-C, H-D, H-E, H-F, H-G, H-H, 

n-i, n-j, n-K, n-L, n.M, n-N, n-6, n-p, n-Q, n-R, n-s, n-x, n-u, n- 
V, n-w, n-x, n-Y, n-z, h-aa, h-bb, e-cc, or n-bD? 

c. ring A is one of formulas H-A, H-B, H-C, H-D, H-E, H-F, H-H, H-I, H- 
J, n-K, n-L, n-N, n-O, or n-DD; 

d. ling A is one of formulas n-A, H-B, H-C, H-D, H-E, H-H, or H-K; 

e. ring A is one of fonnulas n-A or n-B; 

f. ring A is n-A and is CR^ and Z^* is CR'*; 

g. ring A is n-A and Z* is N and Z^ is N; 

h. ring A is n-A and Z^ is N and Z^ is CR''; 

i. ringAisH-AandZMsCR^andZ^isN; 

j. ling A is an optionally substituted aryl or heteroaryl moiety of formula i, 
ii,iiiorx; 

k. ring A is a monocyclic ring system and R^ and R^, when present, are 
hydrogen or amino; groups, when present, is hydrogen, alkyl- or 
dialkylamino, acetamido, or a Cm aliphatic group such as methyl, ethyl, 
cyclopropyl, or isopropyl; R^ groups, when present, is hydrogen, an 
optionally substituted group selected from hydrogen, Ci^s aliphatic, 
heteroaliphatic, aryl, or heteroaryl, -Q(n)N(R h> -Q(b)OR , -Q(n)SR , - 
Q(n)(C=0)0(R'), -Q(u)C(0)N(R"')2, -Q(„)NHC(0)R', -Q(„)NHS02R^ or - 
QoflSOaW')!, wherein n is 0 or 1, and wherein Q is preferably -(C(R")2>, 
wherem R" is hydrogen or Ci-salkyl, and wherein each occurrence of r' is 
independently hydrogen, an optionally substituted group selected from 
aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on the 
same nitrogen atom are taken together with the nitrogen atom to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl rin^ 
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1. ring A is a monocyclic ring system and R^, and R^ groups, when 
present, are hydrogen. or amino; R^ groups include groups selected from 
optionally substituted 5-6 membeied heteroaryl or heterocyclyl rings, such as 
2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl, morpholinyl, or piperazinyl; 
optionally substituted aryl or cycloalkyl rings such as phenyl, halogen 
substituted phenyl, alkoxy substituted phenyl, trifluoromethyl substituted 
phenyl, nitro substituted phenyl, methyl substituted phenyl; optionally 
substituted Ci-e aliphatic, such as methyl,, ethyl, cyclopropyl, cyclopentyl, 
cyclohexyl, amino substituted cycloalkyl, acetamido substituted cycloalkyl, 
isopropyl, or t-butyl; alkoxyaUcylamino such as methoxyethylamino; 
alkoxyalkyl such as methoxymetiiyl or methoxyethyl; aminoalkyl such as 
aminoethyl, dimethylaminoethyl; alkyl- or dialkylamino such as ethylamino 
or dimethylamino; alkyl- or dialkylaminoalkoxy such as 
dimethylaminopropyloxy; alkyl- or dialkylaminoalkoxyalkyl such, as 
dimetiiylaminoethoxymethyl; and acetamido; 

m. ring A system is a bicyclic ring system and the ring formed when R* and 
R^ are taken together may be substituted or unsubstituted; 
n. ring A system is a bicyclic ring system formed by R and R taken 
together and substituted by one or more occurrences of R* or R^, wherein each 
occurrence of is independently -R', halo, -0(CH2)2.4-N(R*')2, -OiCRih^- 
R', -0R\ -N(R')-(CH2)2^-N(R')2, -N(R'KCH2)2.4-R', -C(=0)R\ -COaR'. - 
COCOR^ -NO2, -CN. -S(0)R', S0^\ SR', -N(R^)2. -C0NCR^)2, 
-S02N(R')2, -0C(=0)R^, -H(BJ)C0K', .N(R')C02(optionally substituted Ci^ 
aHphatic), -N(R')N(R\, -C=NN(R'')2, -C=N-0R, -NHOR', -N(R')C0NCR')2. 
-N(R'')S02N(R')2, -N(R'')S02R', or -0C(=0)N(R'')2, wherein each occurrence 
of R^ is independently hydrogen, an optionally substituted group selected 
firom aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R on 
the same nitrogen atom are taken togetiier with tho nitrogen atom to form an 
optionally substituted group selected firom a 5-8 membered heterocyclic or 5-8 
membeied heteroaryl ring; and each occurrence of R^ is independently 
hydrogen. -R. -COR, -COaOR*), -C0N(R')2, or -SOaR^ wherein each 
occurrence of R* is independently hydrogen, an optionally substituted group 
selected firom aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R' on the same nitrogen atom are taken togpther with die nitrogen to form 
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an optionally substituted group selected from a 5-8 membered heterocyclic or 
5-8 membered heteroaryl ring, 
[00117] iv) Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y; 

• c. Y is selected from one of the following heteroaryl moieties: 




f h 0 

wherein q is 0-4, R^^ is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R^^ is independently 
hydrogen. -R , -COR , -COzCR), -C0N(R)2, or -SO2R', wherein each occurrence of R 
is independently hydrogpn, an optionally substituted group selected from aUphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

d. Yis apyrazolemoiety,h; 

e. Y is one of a, b, f, h or o, optionally substituted with one or more R 
groups, wherein each occurrence of R^° is independently hydrogen, Ci. 
4aliphatic, alkoxycari}onyl, optionally substituted phenyl, hydroxyalkyl, 
aikoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, 
alkylaminoalkyl, dialkylaminoalkyl, phenylaminocaibonyl, and (N- 
heterocycle)carbonyl; 

f. Y is one of a, b, f, h or o, optionally substituted with one or more R^° 
groups, wherein each occurrence of R^*^ is independently hydrogen, methyl, 
cyclopropyl. ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3, CH2OH, CH2OCH3. CH2CH2CH2OH. CH2CH2CH2OCH3, 
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CHiCHaCHzOCHzPh, CH2CH2CH2ISIH2, CH2CH2CH2NHCOOC(CH3)3, 
CbNHCH(CH3)2. CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHCHaPh, 
CONH(cyclohexyl), C0N(Et)2, CON(CH3)CH2Ph. CONHCn-CsH,), 
CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2, CON(n-C3H;)2, C0(3- 
methoxymethylpyrroMn-l-yl). CONH(3-tolyl), CONH(4-tolyl). CONHCH3, 
CO(inotpholin-l-yl), C0(4-methylpiperarin-l-yl), CONHCH2CH2OH, 
C»NH2. and COCpiperidin-l-yl). 

g. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of (R^°* and R^-"' as depicted). 




h' 

wherein each occurrence of R*"* is hydrogen, Ci^aliphatic, 
alkoxycarbonyl, optionaUy substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or diallcylaminocarbonyl. aminoalkyl, alkylaminoalkyl, 
diaUcylaminoalkyl, phenylaminocarbonyl, and OSf-hetBrocycle)carbonyl, and 
R'*"* is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of R^*^ (R^°* and R'* as depicted). 




h' 

wherein each occurrence of R^"* is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, CH2OH, 
CH2OCH3. CHzCHiCHzOH, CH2CH2CH2OCH3, CH2CH2CH20CH2Ph, 
CH2CH2CH2NH2, CH2CH2CH2MHCOOC(CH3)3, CONHCH(CH3)2. 
CONHCH2CH=CH2, CONHCH2CH2OCH3. C0NHCH2Ph, CONH(cyclohexyl), 
C0NCEt)2, C0N(CH3)CHaPh, COJe(n-C3H7). CON(Et)CH2CH2CH3, 
CONHCH2CH(CIfe)2, COm-CiHih, CO(3.methoxymethylpycrolidin-l-yl), 
CONH(3-tolyl), CONH(4-tolyl), CONHCH3, CO(morpholin^l-yl), CO(4- 
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methylpiperazin-l-yl), CONHCH2CH2OH, CONH2. and CO(piperidin-l-yl. and 
R^^Ms hydrogen; 

1, Y is heteroaryl moiety substituted by at least two occurrences of R^^ and 
where two occurrences of R^^ taken together may represent an optionally 
substituted group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j. Y represents one of the following heteroaryl moieties: 




h-i h-ii h-lii 











h-iv 


h-v 



wherein r is 0-4 and R^^ is hydrogen, -halo, '1S((R\, -C1.3 alkyl, -C1.3 
haloalkyl, -NO2, -0(Ci.3 alkyl), -COsCCi.s alkyl), -CN, -S02(Ci-3 alkyl), -SO2NH2, - 
0C(0)NH2. -NH2S02(Ci-3 alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2, and -C0(Ci.3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 

[00118] iv) for compounds of formula IIa(v), R"^ is defined according to one of the 

foUowmg groups: 

a. R"^ is hydrogen, Ci-saUphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R"^ is hydrogen, mefliyl. ethyl, cycloprppyl, hydroxy, phenyl or -CH2NH2; 
[00119] vi) for compounds of formula UbCv), R^ is defined according to one of the 
following groups: 
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a. is hydrogen, Ci.saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or-CH2NH2; 
and 

[00120] vii) R^ is defined according to one of the following groups: 

a. hydrogen, hdogen, -NO2, -CN, hydroxy, optionaUy substituted Ci-aalkyl, 
optionally substituted alkoxy, -SO2NH2, or -C(0)allcyl, or 

b. is hydrogen, CI, CF3, OCF3, CH3, -CN, -SO2NH2 or -C(0)Me. 

[00121] Jn certain preferred enabodiments. compounds of the invention include those 
compounds having general formula IIa(v) or IIb(v) wherein the compounds have one or 
more of the following features: 

a. Z is NR^, wherein R^ and R^ are each independently hydrogen or a 
protecting group and R'^, R^ and R^ are each hydrogen, 

b. ring A comprises the general formula n-A; and 

c. Y is an optionally substituted heteroaryl moiety selected from one of 
formulas a-y, 

[00122] In most preferred embodiments, for compounds described directly above,, ring A 
is selected from one of the following: 

a. an optionally substituted monocyclic aryl or heteroaryl moiety of formula i, ii, 

iii or x; wherein R^, R^, R^ and R^ are each independently -R; wherein preferred 

x 

R^ and R^ groups, when present, are hydrogen or amino; preferred R groups, 
when present, include hydrogen, alkyl- or dialkylamino, acetamido, or a Cm 
aliphatic group such as methyl, ethyl, cyclopropyl, or isopropyl; preferred R 
groups, when present, include hydrogen, an optionally substituted group selected 
fiom Cm aliphatic, Ci^ heteroaliphatic, aryl, or heteroaryl, -Q(d)NCR h, -Q(n)OR , 
-Q(.)SR\ -Qw(C=0)0(R'), -Qo.)C(0)N(R')2. <)(.)NHC(0)R', -Q(o)NHS02R^ or - 
Q(n)S02N(R')2. wherein n is 0 or 1, and wherein Q is preferably -<C0R")2>. 
wherein R" is hydrogen or Ci-salkyl. and wherein each occurrence of R is 
independently hydrogen, an optionally substituted group selected from aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on the same nitrogen 
atom are taken together with the nitrogen atom to form an optionally substituted 
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group selected from a 5-8 membeied heterocyclic or 5-8 membered heteroaryl 
ring; or 

b. a bicyclic aiyl or heteroaryl moiety of formula i, ii, ill or x optionally 
substituted by one or more occurrences of or R', wherein R* substituents 
include -R', halo. -0(CHa)24-NCR')2. -0(Cil2hA-^\ -OR''. -N(R')-(CH2)2-4- 
m\. -m'HCH.zhA-R\ -C(=0)R^ -CO2R'. -CpCOR\ -NO2. CN, -S(0)R\ 

-SO2R'. SK\ -m'h, -com'h, -SOzNCRV -0C(=0)R'. -ncr'x^or^ 
-N(R^)C02(optionaUy substituted Cm aUphatic), -N(R'')N(R')2. -C=NN(RV - 
C=N-0R, -NHOR', -N(R')C0N(R^)2. -N(R')S02N(R')2. -NCR^)S02R\ or 
-C)G(=0)N(R')2. wherein each occurrence of R' is independently hydrogen, an 
optionaUy substituted aliphatic, hetaroaliphatic, aryl or heteroaryl. or two 
occurrences of R^ on the same nitrogen atom are taken together with the nitrogen 
atom to form an optionally substituted group selected from a 5-8 membered 
heterocyclic or heteroaryl ring; and 
Y is selected from one of the following heteroaryl moieties: 




wherein q is O A R*° is hydrogen. Ci^phatic, alkoxycaibonyl, optionally substituted 
phenyl, hydroxyalkyl, alkoxyalkyl, aminocaibonyl, mono- or dialkylaminocaibonyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, phenylaminocarbonyl, or CN- 
heterocycle)carbonyl, and wherein each occunence of R" is independently hydrogen, -R , - 
cor', -C02(R'), -C0NCR')2, or -SO2R'. wherein each occunence of R* is indeplendently 
hydrogen, an optionaUy substituted group selected from aUphatic, heteroaUphatic, aryl or 
heteroaryl, or two occurrences of R on the same nitrogpn atom are taken together with the 
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nitrogen to fonn an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 

[00123] Additional preferred embodiments for the compounds described directly above 
include those preferred subsets for ring A and Y as exemplified in subclasses and species 
herein. 

[00124] Representative examples of compounds of formula na(v) or IIb(v) (described 
generally as n(v) below but encompassing compounds of both formulas IIa(v) and IIb(v)), 
. are depicted below in Table 5. 

Tables 
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n-(v)-<»4 n-(v)-65 n-(v)-66 
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n.(v)-io6 n-(v).io7 n-(v>i08 
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[00125] In certain other exemplary subsets, for compounds of formulas I, la and lb, either 
of or R* is -Q^-A-Q^-Y, wherein A is an optionally substituted cycloaliphatic or 
hetraocycloaliphatic moiety and compounds have the general formula Ilia or mb: ' 




wherein Vi\ R^ R'. R^ R^ Z. Q\ Q^ and Y are as defined generaUy above. U is 
m}\ C(R% or O; V is m}\ CQU'^h, or O; W is NR", C(R% or 0. and X is NR". 
C(R}\ or O, and t is 0, 1 or 2, wherein each occunence of R" is is independenfly hydrogen. 
-R', -cor'. -CO2CR'). -C0N(R')2, or -SOiR', wherdn each occurrence of R* is independaitly 
hydrogen, optionally substituted group selected from aliphatic, Ci-^heteroaliphatic. aryl 
or heteroaryl, or two occurrences of R on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substimted group selected from a 5-8 membered heterocycUc 
or 5-8 membered heteroaryl ring; and wherein each occurrence of R^* is independently -R, 
with the proviso that when any one of U. V. W. or X is O or NR", an adjacent group U, V, W 
orXisC(R^V 

[00126] In certain embodiments, the ring A is selected ficom the following group: 
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wheiBin R'^ is hydrogen, -R', -COR', -COjCR'), -C0N(R )2, or ^OzR', wherein each 
occurrence of R is independently hydrogen, optionally substituted group selected from 
aliphatic, heteroaliphatic, aryl or heteroaryl, or two occiinences of R on the same nitrogen 
atom are taken together ydth the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or heteroaryl ring; R^"* is oxo or -R; and x is 0-4. 

[00127] hi certain preferred embodiments, x is 0 or 1 and R*"^ is -halo, -N(R'')2, -C1.3 alkyl, 

-C1.3 haloalkyl, -NOj. -0(Ci.3 alkyl), -C02(Ci.3 alkyl), -CN, ^OjCCls alkyl), -SO2NH2, - 

0C(0)NH2, -NH2S02(Ci.3 alkyl), -NHC(0)(Ci.3 alkyl). -C(0)^fH2, and -C0(Ci.3 alkyl), 

wherein the (C1.3 alkyl) is most preferably methyl. 

[00128] In certain preferred embodiments R^^ is hydrogen or C^alkyl. 

[00129] In still other preferred embodiments, ring A is selected j&om one of xi, xii or xvi 

andxisO. 

[00130] As described generally above, Y is an optionally substituted aryl, heteoaryl, 
aliphatic or heteoraliphatic moiety. In certain exemplary embodiments, for compounds of 
general formulas I, la, lb, ma or mb (and subsets thereof as described in detail herein) Y is 
an optionally substituted heteroaryl moiety. In certain preferred embodiments, Y is selected 
from one of the following heteroaryl moieties a-y : 
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a 



b c d « 

qIO (R^^) ^ 



m 



P 


q 


r s 


R^" 

t 






Rio R« 


R^» 


u 


V 


W X 


y 



wherein q is 0-4, R^® is -R, wherein -R is defined generaUy above and in classes and 
subclasses herein, and wherein each occurrence of R" is independently hydrogen, -R, - 
COR, -COiCR). -C0N(R')2, or -SO2R*, wherem each occurrmce of R is independently 
hydrogen, an optionaUy substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R' on the same nitrogen atom are taken together with the 
nitrogen to ftarn an optionally substituted group selected from a 5-8 membered heterocyclic 
or S-8 membered heteroaryl ring. 

[00131] In certain other exemplary embodiments, Y is one of the following heteroaryl 

moieties: 
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f h 



wherein q is 0-4. is -R, wherein -R is defined gpneraUy above and in classes and 
subclasses herein, and wherein each occurrence of R" is independenfly hydrogen, -R , - 
COR. -C02(R'), -C0N(R')2, or -SO2R', wherein each occurrence of R' is independently 
hydrogen, an optionaUy substituted group selected from aliphatic, heteroaliphatic. aryl or 
heteroaryl, or two occurrences of R* on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 

[00132] In certain preferred embodiments, Y is a pyrazole moiety, h. 
[00133] Preferred R^" groups include hydrogen, CMjaliphatic, alkoxycarbonyl, optionally 
substituted phenyl, hydroxyalkyl, alkoxyalkyl, aminocarbonyl, mono- or 
dialkylaminocarbonyl, aminoaDcyl, alkylaminoalkyl, dialkylaminoalkyl, 
phenylaminocaibonyl. and (N-heterocycle)caibonyl. Examples of such preferred R^° 
substituents include methyl, cyclopropyl, . ethyl, isopropyl, propyl, t-butyl. cyclopentyl. 
phenyl. CO2H, CX)2CH3, C%OH. CH2OCH3, CHbCHjCHzOH. CH2CH2CH2OCH3, 
CHaCHjCHaOCHaPh. CH^zCMMi, CH2CH2CH2NHC00C(CH3)3. C0NHCH(CH3)2. 
CONHCH2CH=CH2. CONHCHaCHaOCHa. CONHCHiPh, CONH(cyclohexyl), C0N(Et)2. 
CON(CH3)CH2Ph. CONH(n-C3H7), CONCEQCHaCHjCHs. CONHCH2CH(CH3)2. CON(n- 
CsHnh, CO(3-methoxymethylpyrroUdin-l-yl). CONKKS-tolyl), CONH(4-tolyl). CONHCH3, 
CO(morphoHn-l-yl), CO(4-methylpipera2in-l-yl), CONHOfcCHsOH, CONH2; and 
CO(piperidin- 1-yl). 

[00134] In certain preferred embodiments, Y is a pyrazole moiety, h», wherein the 
pyrazole is substituted with two occurrences of R'^ (R"^ and R'"" as depicted), wherein R'"» 
and R"* are each independently -R. 



-92- 



wo 2004/037814 



PCTA;S2003/03406S 




[00135] Prefened groups for and R^^ include those preferred groups exemplified for 
R^*^ above. In certain embodinients, prefeixed groups for R^°^ include hydrogen, Ci^aliphatic, 
alkoxycarbonyl, optionally substituteid phenyl, hydroxyalkyl, alkoxyalkyl, aminocaibonyl, 
mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, 
phenylaminocaibonyl, and (N-heterocycle)carbonyl. Examples of such preferred R^^ 
substituents include methyl, cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, 
phenyl. CO2H, CO2CH3, CH2OH, CH2OCH3. CH2CH2CH2OH. CH2CH2CH2OCH3, 
CH2CH2CH20CH2Ph, CH2CH2CH2NH2. CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, 
CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHCH2Ph, CONH(cyclohexyl), C0N(Et)2, 
CON(CH3)CH2Ph, CONH(n-C3H7), CONCEt)CH2CH2CH3, CONHCH2CH(CH3)2, CON(n. 
CsHnh, CO(3-methoxymethylpyrroUdin.l-yl), CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
CO(morphoHn-l-yl), C0(4-methylpiperazin-l-yl), CONHCH2CH2OH, CONH2. and 
CO(pipeiidin-l-yl). A preferred group for R^°^ is hydrogen. 

[00136] As described generally above, two occurrences of R^° (e.g., R}^ and R^* as 
depicted above in formula h') taken together may represent an optionally substituted group 
selected from a cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety. In certain 
preferred embodiments, Y is one of the following groups: 




h-i h-ii h-iii 









h-lv 


h-v 
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wherein r is 0-4 and R*^ is -R, wherein -R is defined generally above and in classes 
and subclasses herein. Preferred substituents R*^ on the fused ring include one or more of the 
following: -halo. -N(R^)2. -C1.3 alkyl. -C,.3 haloalkyl, -NO2. -0(Ci-3 alkyl). -C02(Ci.3 alkyl), - 
CN, -S02(C,-3 alkyl), -SO2NH2. -0C(0)NH2, -NHzSOzCCi.a alkyl), -NHC(0)(Ci.3 alkyl). - 
C(0)NH2, and -C0(Ci.3 alkyl), wherein the (C1.3 alkyl) is most preferably methyl, wherein 
each occunence of is independently hydrogen, an optionally substituted group selected 
ftom aHphatic, heteioaliphatic, aryl or heteroaryl, or two occmrences of R' on the same 
nitrogen atom are taken together with the nitrogen atom to form an optionally substituted 
group selected from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

[00137] In still other embodiments, for compounds of formulas I, la, lb, Ilia or lUb (or 
subsets thereof as detailed herein) when R' is -Q'-A-Q^-Y, R*,is preferably hydrogen. C,. 
jaUphatic, hydroxy, hydroxyalkyl, alkoxy, amino, aminoalkyl, mono- or di- alkylamino, 
mono- or di- alkylaminoalkyl, or optionally substituted phenyl. In most preferred 
embodiments R* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2. 
[00138] In yet other embodiments, for compounds of formulas I, la, lb, Ula or Illb (or 
subsets thereof as detailed herein), when R* is -Q^-A-Q^-Y, R^ is preferably hydrogen, Ci. 
saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, aminoalkyl, mono- or di- alkylamino, 
mono- or di- alkylaminoalkyl, or optionally substituted phenyl. In most preferred 
embodiments R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2. 
[00139] In certain other preferred embodiments, for compounds of formulas I, la, lb. Ilia 
or mb (or subsets thereof as detailed herein), R' is hydrogen, halogen. -NO2, -CN. hydroxy, 
optionally substituted .Ci.3alkyl, optionaUy substituted alkoxy, -SO2NH2, or .C(0)alkyl. In 
more preferred embodiments, R^is CI, CF3, OC3'3, CH3. -GN. -SO2NH2 or -C(0)Me. 

[00140] In certain embodiments, a preferred subclass of compounds of general formula 
ma or mb mclude those compounds where Q* is NH and is NH. These compounds are 
defined by the general formula ma® or IIIb(i) and are depicted generaUy below: 
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ma(i) IIIb(i) 

[00141] It will be appreciated that, for compounds of general formulas Illa(i) and IIIb(i) 
certain additional subclasses are of special interest. Certain prefeired embodiments of 
compounds of formula ina(l) or IIIb(i) include those compounds having any combination of 
the following features for each variable for formula IIIa(i) or IDbO): 
[00142] i) ZisCRSrN; 

[00143] ii) R\ R^ and are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; or R\ R^, R^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; 

[00144] iii) ring A is defined according to one of the following groups: 
a. ring A is selected from one of the groups: 




xiv XV xvi 



wherein R^^ is hydrogen, -R, -COR, -C02(R'), -C0N(R')2, or -SO2R*, 
wherein each occurrence of R is independently hydrogen, an optionally substituted 
group selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R on the same nitrogen atom are taken together with the nitrogen to form an 
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optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 

membered heteroaryl ring; R^"* is oxo or -R; and x is 0-4; or 

b. ring A is selected from one of xi, xii or xvi and x is 0 or 1; R^"* is -halo, - 
N(R^)2, -Ci.3 alkyl, "C1.3 haloalkyl, -NO2, -0(Ci,3 alkyl), -COiCCua alkyl), -CN, 
-S02(Ci.3 alkyl), -SO2NH2, -OC(0)NH2, -NH2S02(Ci.3 alkyl), -NHC(0)(Ci-3 
alkyl). -C(0)NH2, and -C0(Ci.3 alkyl), wherein the (C1.3 alkyl) is most 
preferably methyl; and R^^ is hydrogen or CMalkyl; 
[00145] iv) Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one oiF the heteroaryl moieties a-y; 

c. Y is selected from one of the following heteroaryl moieties: 




f h o 

wherein q is 0-4, R^^ is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R^^ is independently 
hydrogen, -R', -COR, -C02(R ), -C0N(R*)2, or -S02R\ wherein each occurrence of R 
is independently hydrogen, an optionally substituted group selected from aUphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
are taken together with the nitrogen to fonn an optionally substituted g|t)up selected 
from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

d. Y is a pyrazole moiety, h; 

e. Y is one of a, b, f, h or o, optionally substituted with one or more R 
groups, wherein each occurrence of R^*^ is independently hydrogen, Cu 
4aliphatic, alkoxycarbonyl. optionally substituted phenyl, hydroxyaDcyl, 
alkoxyalkyl, aminocarbonyl, mono- or dialkylanainocarbonyl, aminoalkyl. 
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f. Y is one of a, b, f, h or o, optionally substituted with one or more R 
groups, wherein each occurrence of R'° is independenfly hydrogen, methyl, 
cyclopiopyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3, CH2OH. CH2OCH3. CH2CH3CH2OH, CH2CH2CH2OCH3, 
CH2CH2CH20CH2Ph, CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3, 
CONHCH(CH3)2. CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHCHaPh. 
CONH(cyclohexyl), C0NCEt)2, CON(CH3)CH2Ph, CONHCn-CaHv), 
CON(Et)CH2CH2CH3. CONHCH2CH(CH3)2, CON(n-C3H7)2. C0(3- 
methoxymethylpynoUdin-l-yl), CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
CO(moipholin-l-yl), C0(4-methylpipera2in-l-yl), CONHCH2CH2OH, 
CONH2. and CO(piperidin-l-yl). 

g. Y is a pyrazole moiety, h», wherein fte pyrazole is substituted with two 
occurrences of (R^* and R'"* as depicted). 



wherein each occurrence of R'"* is hydrogen. Ci^phatic, 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl. aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl. and (N-heterocycle)carbonyl. and 
R^"" is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of r" (R*** andR*** as depicted). 



wherein each occurrence of R^°* is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, CH2OH, 
CH2CXH3. CH2CH2CH2OH. CH2CEbCH20CH3. CH2CH2CH20CH2Ph. 




N'NH 




N-NH 
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CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2. 
CONHCH2CH=CH2, CONHCH2CH2OCH3, C0NHCH2Ph, CONH(cyclohexyl), 
C0N(Et)2, CON(CH3)CH2Ph, CONH(n-C3H7), CON(Et)CH2CH2CH3. 
CONHCH2CH(CH3)2. CON(n-C3H7)2. CO(3-methoxymethylpyrroUdin-l-yl), 
CONH(3-tolyi), CONH(4-tolyl), CONHCH3, CO(morpholin-l-yl), C0(4- 
methylpiperazin-l-yl), CONHCH2CH2OH, CONH2, and CO(pipeiidin-l-yl, and 
R^"" is hydrogen; 

i. Y is heteroaiyl moiety substituted by at least two occuirences of R'" and 
where two occurrences of R'° taken together roay represent an optionally 
substituted group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j. Y represents one of the following heteroaryl moieties: 



haloalkyl, -NO2, -0(Ci.3 alkyl), -COzCCi.a alkyl), -CN. -S02(Ci-3 alkyl), -SO2NH2, - 
0C(b)NH2. -NH2S02(Ci.3 alkyl). -NHC(0)(C,.3 alkyl). -C(0)NH2, and -CO(C,.3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 

[00146] v) for compounds of formula IIa(v), R* is defined according to one of the 

following groups: 



a. R* is hydrogen, Ci-saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optioiudly substituted phenyl, or 





h-iv 



wherein r is 0-4 and R^^ is hydrogen, -halo, -N(R^)2. -C1.3 alkyl, -C1-3 



-98- 



wo 2004/037814 



PCTAJS2003/034065 



b. R"* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
[00147] vi) for compounds of formula IIb(v), is defined according to one of the 
following groups: 

a. is hydrogen. Ci-saliphatic. hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

[00148] vii) R^ is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci.salkyl, 
optionally substituted alkoxy, -SO2NH2, or -C(0)alkyl, or 

b. R^ is hydrogen, Q, CF3, OCF3, CH3, -CN, .S02^IH2 or -C(0)Me. 

[00149] Li certain prefeiied embodiments, compounds of the invention include those 
compounds having general formula IIIa(i) and wherein the compounds have one or more of 
the following features: 

a. Z is NR^, wherein R^ and R^ are each independently hydrogen or a 
protecting group; R"^, R^ and R^ are each hydrogen, 

b. ring A comprises one of the general formulas xi, xii or xvi, and 

c. Y is an optionally substituted heteroaryl moiety selected ftom one of 
formulas a-y. 

[00150] It will be appreciated that for compounds described directly above, preferred 
groups for ring A of fonnulas xi, xii or xvi (and substituents thereon), and Y (and 
substLtuents thereon), include those preferred groups as exemplified in subclasses and species 
above and herein. 

[00151] Representative examples of compounds of formula ina(i) or IIIb(i) (described 
generally as in(i) below but encompassing compounds of both formulas ina(i) and nib(i)), 
are depicted below in Table 6. 

[00152] Table 6. Exanroles of Compounds of Formula Ht-ffl; 
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m-a)-i ni.(i).2 in-(i>3 




in-(i)-i3 in.(i).i4 m-(i)-i5 
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[00153] In certain embodiments, a preferred subclass of compounds of general formula 
nia or nib include those compounds where qMs S, and is NH. These compounds are 
defined by the general formula nia(ii) or IIIb(ii) and are depicted generally below: 




ma(u) mbai) 

[00154] . It will be appreciated that, for compounds of general formulas ina(ii) and IIIb(ii) 
certain additional subclasses are of special interest. Certain preferred embodiments of 
compounds of formula ina(u) or inb(ii) include those compounds having any combination 
of the following features for each variable for formula ina(ii) or IIIb(ii): 
[00155] i) ZisCR^orN; 

[00156] ii) R\ R^, R"^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; or R\ R^, R^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; 

[00157] iii) ring A is defined according to one of the following groups: 
a . ring A is selected from one of the groups: 











xii 


xiU 








xiv 


XV 


xvi 
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wherein R^^ is hydrogen, -R\ -COR, -COiCR'), -C0N(R')2, or -SO2R, 
wherein each occurrence of R' is independently hydrogen, an optionally substituted 
group selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R on the same nitrogen atom are taken together with the nitrogen to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring; R^* is 0x0 or -R; and x is 0-4; or 

b. ring A is selected from one of xi. xii or xvi and x is 0 or 1; R^"^ is -halo, - 
N(R^)2. alkyl, -Cu3 haloaUcyl, -NO2, -0(Ci.3 alkyl), -COsCCio alkyl), -CN, 
-S02(Ci.3 alkyl), -SO2NH2, -0C(0)NH2. -NH2S02(Ci-3 alkyl), -NHC(0)(Ci.3 
alkyl), -C(0)NH2. and -C0(Ci.3 alkyl), wherein the (C1.3 alkyl) is most 
preferably methyl; and R^^ is hydrogen or CMalkyl; 
[00158] iv) Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one ofthe heteroaryl moieties a-y; 

c. Y is selected from one of the following heteroaryl moieties: 




f h o 

wherein q is 0-4, R^® is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R" is independently 
hydrogen, -R, -COR , -CO2CR'), -C0N(R*)2, or -SO2R , wherein each occurrence of R* 
is independently hydrogpn, an optionally substituted group selected from aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
are taken togedier with the nitrogen to form an optionaDy substituted group selected 
fix)m a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring, 
d. Y is a pyrazole moiety, h; 
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e. Y is one of a, b, f, h or o, optionally substituted with one or more R 
groups, wherein each occunence of R"* is independently hydrogen, C,. 
4aliphatic, alkoxycaibonyl, optionally substituted phenyl, hydroxyalkyl, 
alkoxyalkyl. aminocarbonyl, mono- or diaUcylaminocarbonyl, aminoalkyl, 
alkylaminoalkyl. dialkylaminoalkyl, phenylaminocarbonyl, and (N- 
hetfflX)cycle)carbonyl; 

f . Y is one of a, b, f , h or o, optionally substituted with one or more R'° 
groups, wheiein each occurrence of R*° is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3. CH2OH. CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, 
CHaCHzCHaOCHjPh, CH2CH2CH2NH2. CHaCH2CH2NHC6oC(CH3)3. 
CONHCH(CH3)2, CONHCH2CH=CH2. CONHCHaCHzCX^Is, CONHCHzPh, 
CONH(cyclohexyl), C0N(Et)2, CON(CH3)CH2Ph. CONH(n-C3H7), 
CON(Et)CH2CH2CH3. CONHCH2CH(CH3)2. CON(n-C3H7)2, C0(3- 
methoxymethylpyiioUdin-l-yl). CONH(3-tolyl), CONH(4-tolyl). CONHCH3, 
CO(morpholin-l-yl), C0(4-methylpiperazin-l-yl), CONHCH2CH2OH, 
CONH2, and CO(piperidin-l-yl). 

g. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occunences of R'° CR*"* and R*** as depicted). 




h' 

wherem each occurrence of R*°* is hydrogen, CMahphatic, 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl, and (N-hetetocycle)carbonyl, and 
. R*** is hydrogen; 

h. Y is a pyrazole moiety, h', wherdn the pyrazole is substitoted with two 
occurrences of R^® (JBO^ and R'<* as depicted). 
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h' 

wherein each occurrence of R*°* is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, CH2OH, 
CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3. CH2CH2CH20CaJ2Ph, 
CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2. 
CONHCH2CH=CH2, CONHCH2CH20CEb. CONHCHiPh, CONH(cyclohexyl), 
C0N(Et)2, CON(CH3)CH2Ph, CONHCn-CsHy). CON0Bt)CH2CH2CH3, 
CONHCH2CH(CH3)2, CON(n-C3H7)2, CO(3-inethoxymethylpynoUc!in-l'yl), 
CONH(3-tolyl). CONH(4-tolyl), CONHCH3. CX>(morphoUn-l-yl), C0(4- 
methylpiperazin-l-yl). CONHCH2CHaOH, CONH2, and CO(piperidin-l-yl, and 
R'°^ is hydrogen; 

i. Y is heteroaryl moiety substituted by at least two occurrences of and 
where two occurrences of taken together may represent an optionally 
substituted group selected fixim cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j . Y represents one of the following heteroaryl moieties: 













1 NH 


h-i 


b-ii 


h-iU 







1 NH 


f^NH 


h-ir 


h-v 



wherein r is 0-4 and R" is hydrogen, -halo, -NCR')2, -Cw aUcyl, -C1.3 
haloalkyl, -NO2, -0(Ci.3 alkyl), -CCHCi-s alkyl), -CN, -S02(C,-3 alkyl), -SO2NH2, - 
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0C(0)NH2, -NH2S02(Ci.3alkyl), .NHC(0)(Ci-3 alkyl), -C(0)NH2, and -C0(Ci.3 

alkyl), wherein the (C1-3 alkyl) is most preferably methyl; 
[00159] v) for compounds of formula IIIa(ii), R* is defined according to one of the 
following groups: 

a. R"^ is hydrogen, Ci-saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R"* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
[00160] vi) for compounds of formula lllb(ii), R^ is defined according to one of the 
following groups: 

a. R^ is hydrogen, d-saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

[00161] vii) is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci-salkyl, 
optionally substituted alkoxy, -SO2NH2, or -C(0)alkyl, or 

b. R^ is hydrogen, CI, CF3, OCF3. CH3, -CN, -S02>e2 or -C(0)Me. 

[00162] In certain preferred embodiments, compounds of the invention include those 
compounds having general formula IIIa(ii) and wherein the compounds have one or more of 
the following features: 

a. Z is NR^, wherein R^ and R^ are each mdependently hydrogen or a 
protecting group; R^ R^ and R^ are each hydrogen, 

b. ring A comprises one of the general formulas xiy xii or xvi, and 

c. Y is an optionally substituted heteroaryl moiety selected from one of 
formulas a-y. 

[00163] It will be appreciated that for compounds described direcfly above, preferred 
groups for ring A of formulas xi, xii or xvi (and substituents thereon), and Y (and 
substituents thereon), include those preferred groups as exemplified in subclasses and species 
above and herein. 
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[00164] Representative examples of compounds of formula ina(ii) or Illb(ii) (described 
generally as III(u) below but encompassing compounds of both formulas ina(ii) and 
inb(ii)), are depicted below in Table 7. 
[00165] Table 7. Examples of Compounds of Formula mf ii); 

N»NH N-^ N=\ 

O^jXf" dsO^r 



H 


H 


H 


ni-(u)-i 


m.-m-2 


m-(ii)-3 


HN^ 0 
H 


m\-^ 0 

H 


N'NH 
HN-**^ 0 

H 








HN^S 0 
H 


N=\ 

HN-^"^- 0 
H 


HN^ O 
H 


in-(ii)-7 


in-(u)-8 


m-(ii)-9 


HN'^N'" 0 
H 


N'NH 

H 


HN'^S 0 
H 


in-(u)-io 


m-(ii)-ll 


in-(|i)-12 


N=\ 

HN'^''^ 0 


N=\ 

H 
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m-(ii)-13 



m-(u)-i4 



m-(u)-i5 



[00166] In certain embodiments, a prefened subclass of compounds of general formula 
ma or nib include those compounds where Q* is O and is NH. These compounds are 
defined by the general formula nia(iii) or mbGii) and are depicted generally below: 



[00167] It will be appreciated that, for compounds of general formulas IIIa(iii) and 
]IIb(iii) certain additional subclasses are of special interest. Certain preferred embodiments 
of compounds of formula lUaCm) or IIIb(iii) include those compounds having any 
combination of the following features for each variable for formula IIIa(iii) or inb(ili): 
[00168] i) ZisCR^orN; 

[00169] ii) R\ R^, R"* and R^ are each hydrogen and wherein Z is CHR* and is 
hydrogen; or r\ R^, R' and R^ are each hydrogen and wherein Z is CHR* and R* is 
hydrogen; 

[00170] iii) ring A is defined according to one of the following groups: 
a. ring A is selected from one of the groups: 




niaCiii) 



nibCiii) 
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xi 


xii 


xiii 














xiv 


XV 


xvi 



wherein R^^ is hydrogen, -R, -COR, -COjCR^), -C0N(R*)2, or -SOsR', 
whearein each occurrence of R is independently hydrogen, an optionally substituted 
group selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R* on the same nitrogen atom are taken together with the nitrogen to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membeied heteroaryl ring; R^* is oxo or -R; and x is 0-4; or 

b. ring A is selected from one of xi, xii or xvi and x is 0 or 1; R^'^ is -halo, - 
N(R'')2, -Ci.3 alkyl. -Cushaloalkyl, -NO2, -0(Ci.3 alkyl), -C02(Ci.3alkyl), -CN, 
-S02(Ci.3 alkyl), -S02^fH2, .0C(0)NH2. -NH2S02(Ci.3 alkyl). -NHC(0)(Ci.3 
alkyl), -C(0)NH2, and -C0(Ci.3 alkyl), wherein the (Ci-s alkyl) is most 
preferably methyl; and R" is hydrogen or CMalkyl; 
[00171] iv) Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y; 

c. Y is selected ftum one of the following heteroaryl moieties: 
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f h 



wherein q is 0-4, R^^ is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R^^ is independently 
hydrogen, -R , -COR, -C02(R ), -CON(R*)2, or -SO2R . wherein each occurrence of R 
is independently hydrogen, an optionally substituted group selected from aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
aie taken together with die nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

d. Yisapyrazolemoiety, h; 

e. Y is one of a, b, f, h or o, optionally substituted with one or more R^° 
groups, wherein each occurrence of R^^ is independently hydrogen, Cu 
4aliphatic, alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, 
alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, 
alkylaminoalkyl, dialkylaminoalkyl, phenylaminocarbonyl, and (N- 
heterocycle)caibonyl; 

f. . Y is one of a, b, f, h or o. optionally substituted with one or more R^° 
groups, wherein each occurrence of R^° is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3, CH2OH, CH2OGH3, CH2CH2CH2OH, CH2CH2CH2OCH3. 
CHzCHaCHzOCHaPh, CH2CH2CH2NH2, CH2CH2CH23^ffl[COOC(CH3)3, 
CONHCH(CH3)2, CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHCHaPh. 
CONH(cyclohexyl), C0N(Et)2, CON(CH3)C3l2Ph, CONH(n-C3H7), 
CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2, CON(n-C3H7)2, CO(3- 
methoxymethylpyiTolidin-l-yl), CONH(3.tolyl), CONH(4-tolyl). CONHCH3, 
CO(morphoUn-l-yl), C0(4-methylpiperazin-l-yl), CONHCH2CH2OH, 
CONH2, and CO(piperidin-l-yl). 
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g. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occunrences of R^^ (R^^ and R^^^ as depicted). 




wherein each occurrence of R^°^ is hydrogen, Ci^aliphatic, 
aUcoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, amindalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl, and (N-heterocycle)caibonyl, and 
R*°^ is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of R^® (R^^* and R^** as depicted). 




wherein each occurrence of R^^ is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, CH2OH, 
CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, CHzCHiCHiOCHaPh. 
CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, 
CO]SIHCH2CH=CH2, CO^fHCH2CH20CH3. C0NHCH2Ph, CONH(cyclohexyl), 
C0N(Et)2, CON(CH3)CH2Ph, CONHCn-CaHv), CON(Et)CH2CH2CH3. 
CONHCH2CH(CH3)2, CON(n-C3H7)2, C0(3-methoxymethylpynolidin-l-yl). 
CONH(3-tolyl), C0NH(4-tolyl), CONHCH3. CO(morpholin-l-yl), C0(4- 
methylpiperazin-l-yl). CONHCH2CH2OH, CONH2, and CO(piperidin-l-yl, and 
R^^^ is hydrogen; 

i. Y is heteroaryl moiety substituted by at least two occurrences of R and 
where two occurrences of R^° taken together may represent an optionally 
substituted group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j . Y represents one of the following heteroaryl moieties: 
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h-iv h-v 



wherein r is 0-4 and R^^ is hydrogen, -halo, -N(R'')2, -Ci-s alkyl, -C1-3 
haloalkyl, -NO2, -0(Ci.3 alkyl), -COjCCio alkyl), -CN, -SOiCCi.a alkyl), -SO2NH2, - 
0C(0)NH2, -NH2S02(Ci,3 alkyl), -NHC(0)(Ci-3 alkyl), -C(0)NH2, and -C0(Ci.3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 

[00172] v) for compounds of formula ma(iii), R"^ is defined according to one of the 

following groups: 

a. R"* is hydrogen, Ci-saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylaminp, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R"^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
[00173] vi) for compounds of formula IIIb(iii), R^ is defined according to one of the - 
following groups: 

a. R^ is hydrogen, Ci.saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoallcyl, mono- or di- allcylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

[00174] vii) R^ is defined according to one of the following groups: 

a. hydrogen, halogpn, -NO2, -CN. hydroxy, optionally substituted Ci-aalkyl, 
optionally substituted alkoxy, -SO2NH2, or -C(0)allcyl, or 

b. rMs hydrogen. CI, CT3.0CF3,CH3,.CN,nS02NH2 or -<:(0)]V^^ 



-111- 



wo 2004/037814 



PCT/US2003/034065 



[00175] In certain preferred embodiments, compounds of the invention include those 
compounds having general formula ina(iii) and wherein the compounds have one or more of 
the following features: 



a. Z is NR^, wherein and are each independently hydrogen or a 
protecting group; R"^, R^ and R^ are each hydrogen, 

b. ling A comprises one of the general fonnulas xi, xii or xvi, and 

c. Y is an optionally substituted heteroaryl moiety selected from one of 
formulas a-y. 



[00176] It will be appreciated that for compounds described directly above» preferred 
groups for ring A of fonnulas xi, xii or xvi (and substituents thereon), and Y (and 
substituents thereon), include those preferred groups as exemplified in subclasses and species 
above and herein. 

[00177] Representative examples of compounds of formula ina(iii).or IIIb(iii) (described 
generally as in(iii) below but encompassing compound^ of both formulas ina(]u) and 
lllb(i)), are depicted below in Table 8. 

[00178] Table 8. Examples of Compounds of Formula mfii»! 




H 



H 



H 



m-Ciii)-! 



m-(iU)-2 



m-(iii)-3 




ni-(iii)-4 



in-(iii)-5 



in-(iU)-6 
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ni-(iu)-io 




m-(iii)-8 
N'NH 




m-Ciii).ll 




m-(ui)-12 




m-(iii)-13 m-(iu)-14 in-(m)-15 



[00179] In certaiii ranbodiments, a preferred subclass of compounds of general formula 
ma or nib include those compounds where is NH, and is defined below. These 
compounds are defined by the general formula ina(iv) or inb(iv) and are depicted generally 
below: 




maav) IIIb(iv) 

wherein is -CCR*)2-, 1.2-cyclopropyl, 1,2-cyclobutanediyl, or l^-cydobutanediyl, 
an optionally substituted CiJialkylidene group, wherein one methylene unit of the optionally 
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substituted C2^alkylidene chain is optionally replaced by -0-, -S-, or -NR^-, wherein each 
occurrence of is independently hydrogen or optionall^^ substituted CMaliphatic. 

[00180] It will be appreciated that, for compounds of general formulas IIIa(iv) and 
inb(iii) certain additional subclasses are of special interest. Ceitain preferred embodiments 
of compounds of formula ffla(iv) or Illb(iv) include those compounds having any 
combination of the following features for each variable for formula IIIa(iv) or IIIb(iv): 
[00181] i) ZisCR^orN; 

[00182] ii) r\ R^, R"^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; or R\ R^, R^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; 

[00183] iii) ring A is defined according to one of the following groups: 
a. ring A is selected from one of the groups: 




xiv XV 



Wherein R" is hydrogen, -R, -CORV -COjCR), -C0N(R)2, or ^C^R*, 
wherein each occurrence of R is independently hydrogen, an optionally substituted 
group selected fiom aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R on the same nitrogen atom aie taken together with the nitrogen to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring; R^* is oxo or -R; and x is 0-4; or 

b. ring A is selected from one of xi, xu or xvi and x is 0 or 1; R^^ is -halo, -N(R^)2, 
-C,.3 alkyl, -Ci.3 haloalkyl, .NO2. -0(Ci.3 aUcyl), -COaCCio alkyi), -CN, -SOzCCi-a 
alkyl), -SO2NH2, -0C(0)NH2, -NHzSOaCCi-a alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2, 
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and -C0(Ci.3 alkyl), wherein the (Ci-s alkyl) is most preferably methyl; and R^^ is 
hydrogen or Ci^alkyl; 
[00184] iv) Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y; 

c. Y is selected from one of the following heteroaryl moieties: 




f h o 

wherein q is 0-4, is -R, whereia -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R^^ is independently 
hydrogen, -R\ -COR, -C02(R X -C0N(R*)2, or SO^JR!, wherein each occurrence of R' 
is independently hydrogen, an optionally substituted group selected ftom aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

d. Y is a pyrazole moiety, h; 

e. Y is one of a, b, f, h or o, optionally substituted with one or more R^° 
groups, wherein each occurrence of R^° is independently hydrogen, Ci. 
4aliphatic, alkoxycarbonyl, optionally substituted phrayl, hydroxyalkyl, 
alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl. aminoalkyl, 
alkylaminoalkyl, dialkylaminoalkyl, phenylaminocarbonyl, and (N~ 
heterocycle)carbonyl; 

f . Y is one of a, b, f, h or o, optionally substituted with one or more R^° 
groups, wherein each occurrence of R^° is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3, CH2OH, CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, 
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CHiCHaCHzOCHzPh, CH2CH2CH2NH2. CH2CH2CH2NHCOOC(CH3)3. 
CONHCH(CH3)2. CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHCHzPh. 
CONH(cyclohexyl), C0N(Et)2, CON(CH3)CH2Ph. CONHCn-CsH?), 
CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2. CONCn-CsH?)!. C0(3- 
methoxymethylpyiroUdin-l-yl). CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
CO(moiphoUn-l-yl), C0(4-methylpiperazin-l-yl), CONHCH2CH2OH, 
CONH2, and CO(piperidin-l-yl). 

g. Y is a pyiazole moiety, h', wherein the pyrazote is substituted with two 
occurrences of (R'°* and R^** as depicted). 



wherein each occurrence of R is hydros CMaliphatic, 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoaDcyl, phenylaminocarbonyl, and (N-heterocycle)carbonyl, and 
R'* is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of (R}'^ andR*** as depicted). 



wherein each occurrence of R^"* is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl. phenyl, CO2H, CO2CH3, CH2OH, 
CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3. CH2CH2CH20CH2Ph, 
CHaCHiOlaKHz, CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, 

CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHCH2Ph. CONH(cyclohexyl), 
C0NCEt)2, CON(CH3)CH2Ph, CONHCn-CaH,), CONCEt)CH2CH2CH3, 
CONHCH2CH(CH3)2, COi^(p.-C^h, eO(3-methoxymethylpyrroUdin-l-yl), 
CONH(3-tolyl), CONH(4-tolyl), CONHCH3, CO(morpholin-l-yl), C0(4- 




N-NH 




N-NH 
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methylpiperazin-l-yl), CONHCH2CH2OH. CONH2, and CO(piperidin-l-yI, and 
R^°^ is hydrogen; 

i. Y is heteroaryl moiety substituted by at least two occurrences of R^^ and 
where two occurrences of taken together may represent an optionally 
substituted group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j. Y represents one of the following heteroaryl moieties: 




h-i h-ii h-iii 




h-iv h-v 



wherein r is 0-4 and R^^ is hydrogen, -halo, -N(R^)2, -C1-3 alkyl, -C1.3 
haloalkyl, -NO2. -0(Ci.3 alkyl), -COiCCi.s alkyl), -CN, -S02(Ci.3 alkyl), -SO2NH2, - 
0C(0)NH2, ~NH2S02(Ci.3 alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2, and -C0(Ci-3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 

[00185] v) for compounds of formula ina(iy), R"^ is defined according to one of the 

following groups: 

a. R* is hydrogen, Ci-saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylanoinoalkyl, or 
optionally substituted phenyl, or 

b. R* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or - 
CH2NH2; 

[00186] vi) for compounds of formula nib(iv), R^ is defined according to one of the 
following groups: 
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a. is hydrogen, Ci.saUphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

[00187] vii) R^ is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci.salkyl. 
optionally substituted alkoxy, -SO2NH2, or -C(0)alkyl, or 

b. R^ is hydrogen, CI, CF3, OCF3, CH3, -CN, -SO2NH2 or -<:(0)Me. 

[00188] In certain preferred embodiments, compounds of the invention include those 
compounds having general formula ina(iv) and wherein the compounds have one or more of 
the following features: 

a. Z is NR^, wherein R^ and R^ are each independentiy hydrogen or a 
protecting group; R*, R^ and R^ are each hydrogen, 

b. ring A comprises one of the general formulas xijXii or xvi, and 

c. Y is an optionally substituted heteroaryl moiety selected from one of 
formulas a-y. 

[00189] It wiD be appreciated tiiat for compounds described directly aboye, preferred 
groups for ring A of formulas xi, xii or xvi (and substituents thereon), and Y (and 
substituents thereon), include those preferred groups as exemplified in subclasses and species 
above and herein. 

[00190] Representative examples of compounds of formula ina(iv) or IIIb(iv) (described 
generally as 111(111) below but encompassing compounds of both formulas IIIa(iv) and 
mbOv)), are depicted below in Table 9. 

[00191] Table 9. Examples of Comnounds of Form ula mfiy): 
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ra-av)-! m-civ)-2 in-(iv)-3 




m.(iv)-7 


m-av)-8 


m.(iv)-9 






H 


in-(iv)-io 


ra-(iv)-ii 


in-av)-i2 


H 






ra-(iv).13 


ffl.(iv).14 


m-civ)-i5 



[00192] In certain embodiments, a preferred subclass of compounds of general formula 
Ula or nib include those compounds where is NH, and is a direct bond. These 
compounds are defined by the general formula ina(v) or IIIb(v) and are depicted generally 
below: 
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ffla(v) inb(v) 

wherein is a direct bond. 

[00193] It will be appreciated that, for compounds of general fonnulas ina(v) and IIIb(v) 
certain additional subclasses are of special interest. Certain preferred embodiments of 
compounds of formula ffla(v) or IIIb(v) include those compounds having any combination 
of the following features for each variable for formula ina(v) or IIIb(v): 
[00194] i) ZisCR^orN; 

[00195] ii) R\ R^, R"^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; or R\ R^, R^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; 

[00196] ill) ring A is defined according to one of the following groups: 
a . ring A is selected from one of the groups: 




xrv XV 



Wherein R" is hydrogen, -R. -COR, -CO2CR), -C0N(R')2, or -SO2R, 
wherein each occunence of R is independently hydrogen, an optionally substituted 
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group selected from aUphatic, heteroaliphatic, aryl or heteroaryl. or two occurrences 
of R on the same nitrogen atom are taken together with the nitrogen to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring; R^* is oxo or -R; and x is 0-4; or 

b. ring A is selected from one of xi, xii or xvi and x is 0 or 1; R^"^ is -halo, - 
N(R'^)2, -Ci-3 alkyl, -C1.3 haloalkyl, -NO2, -0(Ci.3 alkyl), -C02(Ci.3 allcyl), -CN, - 
S02(Ci-3 alkyl), -SO2NH2, -0C(0)NH2, -NH2S02(Ci,3 alkyl). -NHC(0)(Ci.3 
alkyl), -C(0)NH2, and -C0(Ci.3 alkyl)» wherein the (C1.3 alkyl) is most preferably 
methyl; and R^^ is hydrogen or CMalkyl; 
[00197] iv) Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y ; 

c. Y is selected from one of the following heteroaryl moieties: 




f h ^ 

wherein q is 0-4, R^° is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R^^ is independently 
hydrogen, -R , -COR', -COzCR*), -C0N(R)2, or -SO2R , wherein each occurrence of R 
is independently hydrogen, an optionally substituted group selected from aliphatic, 
heteroaliphatic. aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

d . Y is a pyrazole moiety, h; 

e. Y is one of a, b, f, h or o, optionally substituted with one or more R^° 
groups, wherein each occurrence of R^° is independently hydrogen, Ci- 
^aliphatic, alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, 
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alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, 
alkylaminoalkyl, dialkylaminoalkyl, phenylaminocarbonyl, arid (N- 
heterocycIe)carbonyl; 

f. Y is one of a, b, f, h or o, optionally substituted with one or more R^^ 
groups, wherein each occurrence of R^^ is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3. CH2OH, CH2OCH3, CH2CH2CH2OH. CH2CH2CH2OCH3, 
CH2CH2CH20CH2Ph, CH2CH2CH2NH2. CH2CH2CH2NHC0OC(CH3)3, 
CONHCH(CH3)2, CONHCH2CH=CH2. CONHCH2CH2OCH3, CONHCHaPh, 
CONH(cyclohexyl). C0N(Et)2, CON(CH3)CH2Ph, CONHCn-CaHy), 
CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2, CON(n^C3H7)2, C0(3- 
methoxymethylpynolidin-l-yl), CONH(3-tolyl), CONH(4-tolyl), CONHCH3. 
CO(morphoUn4-yl), C0(4-methylpiperazin-l-yl), CONHCH2CH2OH, 
CONH2, and CO(piperidin-l-yl). 

g. Y is a pyrazole moiety, h*, wherein the pyrazole is substituted with two 
occurrences of R^^ (R}^ and R^^^ as depicted). 



wherein each occurrence of R * is hydrogen, CMaliphatic, 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl, and (N-heterocycle)carbonyl, and 
R^®^ is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences of R^® (R^^ and R^^*" as depicted). 



h' 

wherein each occurrence of R^°* is hydrogen, methyl, cyclopropyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, CH2OH, 




N-NH 




N-NH 
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CH2OCH3, CH2CH2CH2OH. CH2CH2CH2OCH3. CHaCH2CH20CH2Ph. 
CHaCH2CH2NH2. CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2. 
CONHCH2CIfcCH2. CONHCH2CH2OCHJ, C0NHCH2Ph, C:ONH(cyclohexyl), 
C0N(Et)2, CON(CH3)CH2Ph, CONH(n-C3H7). CON(Et)CHaCH2CH3. 
CONHCH2CH(CH3)2, COi^in-CiOrh, CO(3-methoxymethylpynoUdin-l.yl). 
CONH(3-tolyl), CONH(4-tolyl), CONHCH3, CO(morpholiii-l-yl), C0(4- 
methylpiperazin-l-yl), CONHCH2CH2OH, CONH2, and CO(piperidm-l-yl, and 
R*°'' is hydrogen; 

i. Y is heteioaryl moiety substituted by at least two occurrences of and 
where two occunences of taken together may represent an optionally 
substituted, group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
. heteroaryl; 

j. Y represents one of the following heteroaryl moieties: 



wherein r is 0-4 and R^^ is hydrogen, -halo, -N(R'')2, -C1.3 alkyl, -C1.3 
haloalkyl, -NO2, -0(Ci.3 alkyl), -C02(Ci.3 alkyl), -CN, -SOzCCi.j alkyl), -SO2NH2, - 
0C(0)NH2, -NH2S02(Ci.3 alkyl), -lSIHC(0)(Ci.3 alkyl), -C(0)NH2, and -C0(Ci.3 
alkyl), wherein the (C1.3 alkyl) is most preferably methyl; 
and R" is hydrogen or Ci.4alkyl; 
[00198] v) for compounds of formula IIIa(v), R* is defined according -to one of the 

following groups: 





h-v 
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a. R* is hydrogen, Ci.saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino. mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
[00199] vi) for compounds of formula IIIb(v), R' is defined according to one of the 
following groups: 

a. R' is hydrogen, Ci-saUphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino. mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

[00200] vii) R^ is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci-aalkyl, 
optionally substituted alkoxy, -SO2NH2, or -C(0)alkyl, or 

b. R' is hydrogen, CI, CF3, OCF3, CH3, -CN, -SO2NH2 or -C(0)Me. 

[00201] In certain preferred embodiments, compounds of the invention include those 
compounds ha\dng general formula ina(v) and wherein the compounds have one or more of 

the following features: 

a. Z is NR*, wherein R' and R^ are each independently hydrogen or a 

protecting group; R*, R^ and R* are each hydrogen, 

b. lingAcompiisesoneof the general formulas 3d, xii or xvi, and 

c. y is an optionally substituted heteroaryl moiety selected from one of 
formulas a-y. 

[00202] It will be appreciated that for compounds described directty above, preferred 
groups for ring A of formulas xi, xli or xvi (and substituents thereon), and Y (and 
substituents thereon), include those preferred groups as exempUfied in subclasses and species 
above and herein. 

[00203] Representative examples of compounds of formula IIIa(T) or IIIb(v) (described 
generally as m(v) below but encompassing compounds of both formulas ina(v) and 
IIIb(i)), are depicted below inTable 10. 

[00204] Table 10. Example.s of Com r»"Tids of Formula m(y): 
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H 

in-(v)-i3 




in.(v).i in.(v)-2 




HN'^ HN'^N' 






H 

in-(v)-4 m-(y)-s in-(v)-6 



m^S^ O HN^"- o HN 



6,€c>" 6-.ja>" six^jo^H 

[J H H H H H 

in-(v)-7 in-(v)-8 m-(v)-9 



N-NH N-V 




m-(v)-io ni-(v)-ii m-(v).i2 
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[00205] In certain other exemplary subsets, for compounds of fonnulas I, la and lb, either 
of or R* is -Q^-A-Q^-Y, wherein A is an optionally substituted C2.4allcylidene unit 
(represented by A^-A^-A^'A^ and compounds have the ^eral formula IVa or IVb: 



nib 

wherein R\ R^. R\ R\ R^ Z, Q\ Q^ and Y are as defined generally above, each of 
A\ A^, A^ or A* is independently absent or is an optionally substituted methylene unit, 
wherein each methylene unit is optionally replaced by -0-, -S-, -NR®-, -NR^CO-, - 
NR^CONR^-, -NR^C02-, -co-, -C(0)0-, -OC(0>, -CONR^-, -0C(0)NR^-, -SO2- - 
SOiNR^-, -NR^SOa-, -NR®S02NR®-, -C(0)C(0)-, or -C(0)C(R®)2C(0)-, and each 
occurrence of R® is independently hydrogen or optionally substituted group selected from Ci- 
6 aliphatic, Ci^eteroaliphatic, aryl or heteroaryl, 

with the limitation that no more than two of A\ A^, A^ or A^ is absent. 

[00206] In certain embodiments, one of A\ A^, A^ or A"^ is absent. 
[00207] hi certain other embodiments, one of A^ , A^, A^ or A'* is absent, and the remaining 
three are each independently selected from an optionally substituted methylene unit, wherein 
each methylene unit is optionally replaced by -O- or -CO-. 

[00208] In certain preferred embodiments, one or more of the methylene units is 
unsubstituted. 




IVa 
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[00209] In certain other preferred embodiments, one or more of the methylene units is 
substituted with an aryl, aralkyl or Ci^aliphatic group. 

[00210] In certain other preferred embodiments, one or more of the methylene units is 
substituted with phenyl or benzyl. 

[00211] In stUl other preferred embodiments, two or more substituents on the same or 
adjacent methylene units are taken together to form an optionally substituted 3-6-membered 
carbocyclic or heterocyclic group. 

[00212] As described generally above, Y is an optionally substituted aryl, heteoaryl, 
aUphatic or heteoraUphatic moiety. In certain exemplary embodiments, for compounds of 
general formulas I. la, lb, IVa or IVb (and subsets thereof as described in detail herein) Y is 
an optionaUy substituted heteroaryl moiety. In certain preferred embodiments, Y is selected 
firom one of the foflowing heteroaryl moieties a-y: 

e 



d 



1 

J 



m n « 

lOx n 



,^(R% o-^f\ s-J^^ u\ 

y^N 
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X y 

wherein q is 0-4, R^® is -R, wheiein -R is defined generally above and in classes and 
subclasses herein, and wherein each occuixence of R^^ is independently hydrogen, -R, - 
COR, -C02(R'), -C0N(R')2, or -SO2R*, wheiein each occurrence of R is independenUy 
hydrogen, an optionally substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R' on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected from a 5-8 membeied heterocyclic 
or 5-8 membered heteroaryl ring. 

[00213] In certain other exemplary embodiments, Y is one of the following heteroaryl 
moieties: 




f ^ 



wherein q is 0-4, R^® is -R, wherein -R is defined generally above and in classes and 
subclasses herein, and wherein each occurrence of R" is independently hydrogen, -R , - 
COR , -C02(R'), -C0N(R')2, or -SO2R', wherein each occurrence of R' is independently 
hydrogen, optionally substituted group selected from aUphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 

[00214] In certain preferred embodiments, Y is a pyrazole moiety, h. 

[00215] Preferred R^^ groups include hydrogen, Ci^phatic, alkoxycarbonyl, optionaUy 

substituted phenyl, hydioxyalkyl, alkoxyalkyl, aminocaibonyl, mono- or 



R 

A 



10 



R 



10 



O ^^N S 
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dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, 

phenylaminocaibonyl, and (N-heterocycle)cafbonyl. Examples of such preferred 
substituents include methyl, cyclopropyl, ediyl. isopropyl, propyl, t-butyl, cyclopentyl, 
phenyl, CO2H, CO2CH3. CH2OH, CH2OCH3, CH2CH2CH2OH, CHaCHiCafcOCHs. 
CHsCHzCHaOCHaPh, CH2CH2CH2NH2. CH2CH2CH2NHCOOC(CH3)3, CONHCHCCHjOz, 
CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHCHzPh, CONH(cyclohexyl), C0N(Et)2, 
CON(CH3)CH2Ph, CONH(n-C3H7), CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2, CON(n- 
CsBnh, CO(3-methoxymethylpyrrolidin-l-yl), CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
CO(morpholin-l-yl), C0(4.methylpiperazin-.l-yl), CONHCH2CH2OH. CONH2, and 
CO(piperidin-l-yl). 

[00216] In certain preferred embodiments, Y is a pyrazole moiety, h', wherein the 
pyrazole is substituted with two occurrences of R^^ (S}^ and R^^^ as depicted), wherein R^^ 
and R^^*' are each independently -R. 




[00217] Preferred groups for R^^ and R^^^ include those preferred groups exemplified for 
R^*^ above. In certain embodiments, preferred groups for R^^ include hydrogen, Ci^aliphatic, 
alkoxycarbonyl. optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, anoinocarbonyl, 
mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, 
phenylaminocarbonyl, and (N-heterocycle)carbonyl. Examples of such preferred R^°* 
substituents include methyl, cyclopropyl, ediyl, isopropyl, propyl, t-butyl, cyclopentyl, 
phenyl, CO2H, CO2CH3, CH2OH, CH2OCH3, CH2CH2CH2OH. CH2CH2CH2OCH3, 
CH2CH2CH20CH2Ph, CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, 
CONHCH2CH=CH2. CONHCH2CH2OCH3, CONHCHzPh, CONH(cyclohexyl), C0N(Et)2, 
CON(CH3)CH2Ph, CONH(n-C3H7), CON(Et)ai2CH2CH3, CONHCH2CH(CH3)2. CON(n- 
CsRih. C0(3-methoxymethylpyrrolidin-l-yl), CONH(3-tolyl). CONH(4.tolyl). CONHCH3, 
CO(morpholin-l-yl). C0(4-methylpiperazin-l-yl), CONHCH2CH2OH, CONH2, and 
CO(piperidin-l-yl). A preferred group for R^** is hydrogen. 

[00218] As described generally above, two occurrences of R^° (e.g., R^°* and R^^*' as 
depicted above in formula hO taken together may represent an optionally substituted group 
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selected from a cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety. Jn certain 
prefened embodiments, Y is one of the following groups: 



wherein r is 0-4 and R^^ is -R, wherein -R is defined generally above and in classes 
and subclasses herein. Preferred substituents R^^ on the fused ring include one or more of the 
foUowing: -halo. -N(R^)2, -C1.3 alkyU -C1.3 haloalkyl, -NO2, -0(Ci.3 alkyl), -C02(Ci.3 alkyl), - 
CN, -S02(Ci.3 alkyl), -SO2NH2, -0C(0)NH2, -NHaSOaCQ.a alkyl), -NHC(0)(Ci.3 alkyl), - 
C(0)NH2, and -C0(Ci-3 alkyl), wherein the (C1.3 alkyl) is most preferably methyl, wherein 
each occurrence of R"^ is independently hydrogen, an optionally substituted group selected 
from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on the same 
nitrogen atom are taken together with the nitrogen atom to form an optionally substituted 
group selected from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

[00219] In still other embodiments, for compounds of formulas I, la, lb, IVa or IVb (or 
subsets thereof as detailed herein) when R^ is -Q^-A-Cf -Y, R* is preferably hydrogen, Ci- 
aaliphatic, hydroxy, hydroxyalkyU alkoxy, amino, aminoalkyl, mono- or di- alkylamino, 
inono- or di- alkylaminoalkyl, or optionally substituted phenyl. In most preferred 
embodiments R"* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2. 
[00220] In yet other embodiments, for compounds of formulas I, la, lb, IVa or IVb (or 
subsets thereof as detailed herein), when R"^ is -Q^-A-Q^-Y, R^ is preferably hydrogen. Ci- 
saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, aminoalkyl, mono- or di- alkylamino, 
mono- or di- alkylaminoalkyl, or optionally substituted phenyl. In most preferred 
embodiments R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2. 





h-iv 



h-v 
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[00221] In certain other preferred embodiments, for compounds of fonnulas I. la, lb, IVa 
or rVb (or subsets thereof as detailed herein), is hydrogen, halogen, -NO2, -CN, hydroxy, 
optionally substituted Ci-aalkyl, optionally substituted alkoxy, -SO2NH2, or -C(0)alkyL In 
more prefened embodiments, is C1,.CF3, OCF3, CH3, -CN, -SO2NH2 or-C(0)Me. 

[00222] In certain embodiments, a preferred subclass of compounds of general formula 
IVa or rVb includes those compounds where is NH and is NH and have the general 
formula IVa(i) or IVb(i). 

[00223] In certain other embodiments, a preferred subclass of compounds of general 
formula IVa or IVb includes those compounds where is O and is NH, and have the 
general formula IVa(ii) or IVb(ii). 

[00224] Iq still other embodinaents, a preferred subclass of compounds of general formula 
IVa or rVb includes those compounds where is S and is NH, and have the general 
formula IVa(iii) or IVb(ui). 

[00225] In yet other embodiments, a preferred subclass of compounds of general formula 
IVa or rVb includes those compounds where is an optionally substituted methylene unit - 
(C(R^)2> and is NH, and have the general formula IVa(iv) or IVb(iv). 
[00226] It will be appreciated that, for compounds of general fonnulas IVa and IVb (and 
subclasses represented by IVa(i), IVb(i), IVa(ii), IVb(ii), IVaCm), IVb(iii), IVa(iv) and 
IVb(iv)) certain additional subclasses are of special interest. Certain preferred embodiments 
of compounds of formula Iva or IVb IVb (and subclasses represented by IVa(i), rVb(i), 
IVa(ii), IVb(ii), IVa(iii), IVb(iii), IVa(iv) and IVb(iv)) include those compounds having 
any combination of one of more of the following features: 
[00227] i) ZisCRSrN; 

[00228] ii) R\ R^, R"^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrog^; or R\ R^, R^ and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; 

[00229] iii) ring A is defined according to one of the following groups: 

a. onlyoneofA^A^A^ or A"* is absent; 

b. only one of A^ A^, A^ or A* is absent, and the remainmg three are each 
independently selected from an optionally substituted methylene unit, wherein 
each methylene unit is optionally replaced by -O- or -CO-; 

c. only one of A^ A^, A^ or A* is absent, and the remaining three are each 
independenfly selected from an optionally substituted methylene unit, wherein 
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each methylene unit is optionally replaced by -O- or --CO-; wherein one or 
more of the methylene units represented by A\ A^, or A* is unsubstituted 
or is substituted with an aryl, aralkyl or Ci^aliphatic group; 
d. only one of A\ A^, A^ or A^ is absent, and the remaining three are each 
independently selected from an optionally substituted methylene unit, wherein 
each methylene unit is optionally replaced by -O- or -CO-; wherein one or 
more of the methylene units represented by A\ A^, A^ or A"^ is unsubstituted 
or is substituted witii an aryl, aralkyl or Ci^aliphatic group, or wherein two 
subsitutents on the same methylene unit, or two substituents on adjacent 
methylene units are taken together to form a 3-6-membered carbocyclic or 
heterocyclic ring; 
[00230] iv) Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y; 

c. Y is selected from one of the following heteroaryl moieties: 




f h o 

wherein q is 0-4, is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R^^ is independently 
hydrogen, -R, -COR, -COzCR), -CON(R )2, or -SO2R', wherein each occurrence of R 
is independently hydrogen, an optionally substituted group selected from aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same nitrogen atom 
axe taken together with the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring, 
d. Y is a pyrazole moiety, h; 
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e. Y is one of a, b, f, h or o, optionally substituted with one or more R 
groups, wherein each occurrence of is independently hydrogen, Ci- 
^aliphatic, alkoxycaibonyl, optionally substituted phenyl, hydroxyalkyl, 
alkoxyalkyl, aminocaibonyl, mono- or diaUcylaminocarbonyl, aminoalkyl, 
alkylaminoalkyl, dialkylaminoalkyl, phenylaminocaibonyl, and (N- 
heterocycle)carbonyl; 

f. Y is one of a, b, f, h or o, optionally substituted with one or more 
groups, wherein each occurrence of R*° is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, 
CO2CH3, CH2OH, CH2OCH3, CH2CH2CH2OH, CHaCHaCHzOOIa. 
CH2CH2CH20CH2Ph. CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3. 
CONHCH(CH3)2, CONHCH2CH=CH2. CONHCH2CH2OCH3, CONHCHaPh, 
CONH(cyclohexyl), C0N(Et)2, CON(CH3)CH2Ph, CONHCn-CjH,), 
CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2, COm-CiRih, C0(3- 
methoxymethylpyrroUdin-l-yl), CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
(X)(morphoUn-l-yl), C0(4-methylpiperazin-l-yl). CONHCH2CH2OH, 
CONHb, and CO(piperidin-l-yl). 

g. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occurrences, of B}^ (R^°* and R^** as depicted). 




wherein each occurrence of R**^ is hydrogen, Ci^phatic, 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl. alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoallq'l. 
dialkylaminoalkyl, phenylaminocarbonyl, and (N-heterocycle)carbonyl, and 
R^* is hydrogen; 

h. Y is a pyrazole moiety, h*, wherein the pyrazole is substituted with two 
occurrences of (R^*** and R'°^ as depicted). 
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>10a 



wherein each occurrence of R'°* is hydrogen, methyl, cyclopiopyl, 
ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, C02C3i3, CH2OH, 
CH2OCH3, CH2CH2CH2OH. CH2CH2CH2OCH3, CHaCHzCajzOCHzPh, 
CH2CH2CH2NH2. CH2CH2CH2NHCOOC(CH3)3. CX)NHCH(CH3)2. 
CONHCH2CH=C3J2, CONHCH2CH2OCH3. C0NHCH2Ph, CONH(cyclohexyl), 
C0N(Et)2. CON(CH3)CH2Ph, CONH(n-C3H7). CON(Et)CH2CH2CH3. 
CONHCH2CH(CH3)2, CON(n-C3H7)2, C0(3-melhoxymethylpynolidin-l-yl), 
CONH(3-tolyl). CONH(4-tolyl), CONHCH3, CO(moipholift-l-yl), CO(4- 
methylpiperazin-l-yl), CONHCH2CH2OH, CONH2, and CO(piperidin-l-yl, and 
R^°^ is hydrogen; 

i. Y is heteroaryl moiety substituted by at least two occurrences of and 
where two occurrences of taken together may represent an optionally 
substituted group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j. Y represents pne of the following heteroaryl moieties: 



haloalkyl, -NO2, -0(Ci.3 alkyl). -COaCC-a alkyl), -CN, -S02(C,.3 alkyl). -SO2NH2, - 





wherein r is 0-4 and R'^ is hydrogen, -halo, -N(R')2. -C1-3 alkyl, -C1.3 
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0C(0)NH2, -NH2S02(Ci.3 alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2, and -C0(Ci.3 

alkyl), wherein the (C1-3 alkyl) is most preferably methyl; 
[00231] v) for compounds of formula ina(iv), R"^ is defined according to one of the 
following groups: 

a. R"* is hydrogen, Cioaliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
[00232] vi) for compounds of formula nib(iv), R^ is defined according to one of the 
following groups: 

a. R^ is hydrogen, Ci.3aliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -C3I2MH2; 
and 

* [00233] vi) R^ is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci-salkyi, 
optionally substituted alkoxy, -SO2NH2, or -C(0)alkyl, or 

b. R^ is hydrogen, CI, CF3. OCF3. CH3, -CN, -SO2NH2 or -C(0)Me. 

[00234] In certain preferred embodiments, compounds of the invention include those 
compounds having one of the general formulas IVa(i), IVa(ii), IVa(iu), or IVa(iv) and 
wherein the compounds have one or more of the following features: 

a. Z is NR^, wherein and R^ are each independendy hydrogen or a 
protecting group; R"*, R^ and R^ are each hydrogen, 

b. only one of A\ A^, or A"* is absent, and the remaining three are each 
independendy selected firom an optionally substituted methylene unit, wherein 
each methylene unit is optionally replaced by -S-, -NR®-, -NR^CO-, - 
NR^CONR^ -NR^COa-, -CO-, -C(0)0-, -OC(0)-, -CONR^-, -OC(0)NR^ 
-SO2-. -SOzNR^-, -NR^SOz-, -NR^SOaNR^-. -C(0)C(0)-. or - 
C(0)C(R®)2C(0)-, and each occurrence of R^ is independently hydrogen or 
optionally substituted group selected from Ci^ aliphatic, Ci-eheteroaliphatic, 
aryl or heteroaryl, and 
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c. Y is an optionally substituted heteroaryl moiety selected from one of 
fonnulas a-y. 

[00235] It will be appreciated that for compounds described directly above, preferred 
groups for A\ A^, or A*, and Y (and substituents thereon) also include those preferred 
groups as exemplified in subclasses and species above and herein. 

[00236] Representative examples of compounds of formula IVa or IVb (and subclasses 
represented by IVa(i), IVb(i), IVa(ii), IVb(ii), IVaOu), IVb(iii), IVa(iv) and IVb(iv)) are 
depicted generally as TV in Table 11 below but encompass compounds of both formulas IVa 
and IVb (and subclasses represented by IVa(i), IVbCi), IVa(ii), IVb(ii), IVa(iii), IVbOii), 
IVa(iv)andIVb(iv). 

[00237] Table 11: Examples of Compounds of Formula IV: 

N«NH N'NH N'NH 

\ja>" °\jCc>" Xo> 

H H H H H H 

IV-1 IV-2 IV.3 



\Ofr XO> 

H H . H H H H 

IV-4 IV-5 IV.6 



\€c>" A,ja>" ^jXr 

H H H H H H 

IV.7 IV-8 IV-9 
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H H 



IV-13 
N'NH 

H H 



IV-16 




H H 




IV-ll 


IV.12 


H H 


H H 


TV 1A 




N-NH ■ 
H H 


N-NH 

IN 

H H 


IV-17 


IV-18 


HN'^S 0 
H H 


HW^S 0 
H H 


IV.20 


IV-21 


HN^"- 0 
H H 


HN-^"^-" 0 

^ J/ 

H H 


IV-23 


IV-24 


HN''^ 0 
H H 


HN^ 0 

H H 
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IV.2S 


IV-26 


rv-27 


H H 


HN'^N-^ 0 
H H 


HN-^N^'^ 0 
H H 


IV.28 


IV-29 


IV-30 


N-NH 
H H 


N-NH 
HN''^^ 0 

H H 


HN'^S 0 
H H 


IV-31 


IV-32 


IV-33 


L M 

p.. AW" 

H H 


HN-^^- 0 
H H 


N=\ 

HN^'^- 0 
H H 


IV-34 


IV-35 


IV-36 


HN^ 0 
H H 


HN^ 0 
H H 


HN'^N"'^ 0 
H H 


IV-37 


IV.38 
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HN-^V^ 0 
H H 


N'NH 
HN-^*^ 0 

H 


N-NH 
HN-*^^ 0 

'-0'''^N 
■ H 


IV-40 


rv-41 


IV-42 


N'NH 

m^^^ 0 


HN-^S 0 

^O'^^N 
H 


HN-^S 0 
H 


IV^3 


IV-44 


IV-45 


HN S o 


N=\ 

H 


N=\ 

HN-^"- o 
H 


IV-46 


IV-47 


IV-48 


HN*^ O 
H 


HN o 
H 


niN o 
H 


IV-49 


IV-50 


IV-51 


HN^ 0 


HN"Sl^ 0 
H 


HN''*N''^ O 
H 


IV-52 


IV-53 
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HN-^N^ 0 
H 


N'NH 
HN^^^ 0 

H 


N'NH 
HN-^^ O 

H 


IV-55 


rv-56 


IV-57 


H 




HN'^'^^ 0 
H 


IV-58 


IV-59 


IV-60 


H 


HN^ 0 
H 


HN'^N"^ 0 
H 


IV-61 


IV-62 


IV.63 


H 


N'NH 
HN^*^ 0 


N-NH 
HN-^^^ 0 

H 


IV-64 


IV-65 


IV.66 


H 


HN'^S'^ 0 
H 


N=\ 

HN'^'^- 0 
H 


IV.67 


IV-68 


IV-69 
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IV-70 


IV-71 


IV-72 


. HN-^N-"^ 0 
H 


HN'^N''^ O 
H 


N-NH 
HN^^^ 0 

H 


IV-73 


IV-74 


IV-75 


N-NH 
HN''^^ O 

n 


u 

n 


H 


IV-76 


IV-77 


IV-78 


JL 

HN N-*^ 0 
H 


H 


HN-^ O 
H 


IV-79 


IV-80 


IV-81 


H 


1 " 

HN^^N-N Q 
H 


N il 
HN^N^ O 

H 


IV-82 


IV-83 
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N-NH N-V, JJV. 

XO^r XO^r 

jy^5 IV^6 IV-87 

N*S N'NH l^'T ^ 

\i5:'r ''\0> -XjCc>" 



IV.88 



IV-91 



Ph 



IV-JM 



IV.89 IV-90 



Xoff -X€c>" "XJf^" 



IV.92 IV.93 



HN^"- O O HN 



XjO:>" ""V^r -Xi^r 



IV.9S IV-96 
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IV-97 


IV-98 


IV-99 


N-NH 
HN^^ 0 

H 


N'NH 

H 


H 


IV-100 


rv-ioi 


IV-102 


HN^S 0 
H 


HN^S 0 
H 


HN^'^- 0 
H 


IV-103 


IV-104 


IV-105 


N=\ 

HN^ 0 
H 


N=\ 

HN^ O 
H 


HN ^ 0 
H 


IV-106 


IV-IO? 


IV-108 


H 


H 


niM N 0 
H 


IV-109 


IV-llO 


IV-111 


N n 

H 


HN-^N^ 0 
H 


N'NH 
HN-^'^ 0 

H 


IV-112 


IV.113 


IV-114 
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°^JXr °^JXr 

H H H 

IV-llS IV-116 IV-117 



N'NH 



HN 



HN^"^- o HN-^ o o 

°XCc>" °UXr °XCc>" 

" H H H 

IV-118 IV-119 IV-120 



N-NH 

m^t^ O HN-V o HN^'^ p 

'U5:>H o^j^^, ^\jXr 

H H H 

IV-121 IV-122 IV-123 



"-^jcc^h r.Xa>" 

H H H 



IV-124 IV-125 IV-126 



"^Xc'r p.XO'r "^JO'r 

H H H 

IV-127 IV-138 rV-129 



-144- 



wo 2004/037814 



PCTAJS2003/034065 




H 

IV-130 




IV-142 




H 

IV-140 




IV-143 




IV-144 



^s^ccj. 

H H H 
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IV-14S IV-146 IV.147 

"'^^ 

H H H 

IV-148 IV-149 IV-ISO 



H H 
IV-lSl IV.152 



[00238] ///. General Synthetic Methodology: 

[00239] The compounds of this invention may be prepared in general by methods known 
to those skilled, in the art for analogous compounds, as illustrated by the general scheme 
below, and the preparative examples that follow. 

[00240] Schemes I-IV below show general routes for the preparation of certain exemplary 
compounds of the invention having general the general formula Ila. It will be appreciated 
that although compounds of general .formula Ila are depicted, compounds of general formula 
nb can also be prepared according to the methods described generally below in Schemes I- 
IV. 

[00241] Scheme I 

CI HN'^ HN'^ O 

f + HaN'^ ► UAl ► -kA, Jl;^ 



na 



Reagents: (a) EtOH, EtaN, room temperature; (b) (indazolinone)-Q^H (Q = S, NH or O) or 
(indazolinone)-CH2-M/catalyst (M is Al or Mg or Sn, catalyst = Pd" or Ni") 
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[00242] The dichlorinated starting material 1 may be prepared using methods similar to 
those reported in J. Indian. Chem. Soc, 61, 690-693 (1984) or in /. Med. Ghent., 37, 3828- 
3833 (1994). In certain embodiments, and are CR'' and CR^, respectively, and is 
CR^ or N and Z^ is CR"^ or N. The reaction of 1 with the substituted amine (preferably 
heteroaryl substituted amine) 2 in a manner similar to the method described in Bioorg. Med. 
Chem. Lett, 10. 11, 1175-1180, (2000) or in /. Het. Chem, 21, 1161-1167, (1984) provides 
the versatile monochloro intermediate 3. Conditions for displacing the chloro group of 3 by 
(indazolinone)-Q' will depend on the nature of the linker moiety and are generaUy known 
in the field. See, for example, 7. Med. Chem, 38, 14, 2763-2773, (1995) (where Q' is an N- 
link). or Chem. Pharm. Bull, 40, 1, 227-229. (1992) (S-Unk). or J. Het. Chem., 21, 1161- 
1167, (1984) (O-Iink) or Bioorg. Med. Chem. Lett, 8, 20, 2891-2896, (1998) (C-Link). 
[00243] Scheme n below shows an alternative route for the preparation of the present 
compounds. 
[00244] Scheme n 




4 5 2 




Ha 

Reagents: (a) POCI3. PraN. 110°C; (b) EtOH, EtsN. room temperature. 

[00245] As shown above, the starting material 4 may be prepared in a manner similar to 
that described for analogous compounds. See Cliem. Heterocycl. Compd., 35, 7, 818-820 
(1999) (where Q' is an N-Iink). Indiwi J. Oiem. Sect. B, 22, 1, 37-42 (1983) (N-Link), 
Pestic. Set. 47, 2. 103-114 (1996) (O-Iink), /. Med Chem., 23, 8, 913-918 (1980) (S-Link), 
or Phannaae, 43, 7, 475-476 (1988) (C-Iink). The chlorination of 4 provides intermediate 
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5. See / Med. Chem., 43. 22, 4288-4312 (2000) (Q is an N-Unk), PesHc. 5ci, 47. 2. 103-114 
(1996) (0-Link). J. Med. Chem., 41, 20, 3793-3803 (1998) (S-Iink), or /. Med. Chenu, 43. 
22, 4288-4312 (2000) (C-Link). Displacement of the 4-0 group in intermediate 5 with the 
substituted aniine (preferably heteroaryl substituted amine) 2 to provide compounds of this 
invention may be performed according to known methods for analogous compounds. See /. 
Med ChenL, 38, 14, 2763-2773 (1995) (where Q is an N-Link), Bioorg. Med. Chem. Lett., 7, 
4, 421-424 (1997) (O-Link), Bioorg. Med Chem. Lett., 10, 8, 703-706 (2000) (S-Iink), or 7. 
Med Chem, 41, 21, 4021-4035 (1998) (C-Link). 



[00246] Scheme HI below shows another alternative route for preparing the present 

compounds. 

[00247] Scheme m 




L na 

Reagents: (a) POCI3; (b) EtOH, EtaN, room temperature; (c) Oxone; (d) (indazolinone)-Q^H 
(Q* = S, NH or O) or (indazblinone)-CH2-M/catalyst (M is Al or Mg or Sn, catalyst = Pd** or 

Ni°) 

[00248] The starting material 6 may be chlorinated to provide intermediate 7. 
Displacement of the 4-chloro group in 7 with substituted amino (preferably heteroaryl 
substituted amino) 2 gives intermediate 8 which, upon oxidation of the methylsulfanyl group, 
provides the methylsulfone 9. The methylsulfonyl group of 9 may be displaced readily with 
(indazolinone)-Q^H to give the desired product I. See J. Am. Chem. Soa, 81, 5997-6006 
(1959) (where is an N-Link) or in Bioorg. Med Chem. Lett., 10, 8, 821-826 (2000) (S- 
Unk). 
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[00249] Scheme IV below shows a general route for the prq)aiation of the present 
compounds wherein is a group attached to ring A via a nitrogen, oxygen or sulfur 
heteroatom. In certain embodiments, ring A is pyrimidine. 
[00250] Scheme IV 




13 14 na 



Reagents: (a) POQs; (b) EtOH, EtsN, room temperature; (c) R^-H (R = S, NH or O); (d) 
oxone; (e) (indazofinone)-Q^H (Q^ = S, NH or O) or (indazclinone)-CH2-M/catalyst (M is Al 

or Mg or Sn, catalyst = Pd° or Ni") 

100251] The starting 4,6-dihydroxy-2-methylsulfanyl intermediate 10 may be prepared as 
described in /. Med. Chem., 27, 12, 1621-1629 (1984). The chloro groups of intermediate 11 
may be displaced sequentially with substituted amino (preferably heteroaryl substituted 
amino) 2 and then with another amine (or alcohol or thiol) following procedures similar to 
those reported in US Patent 2585906 QCI, 1949). The methylsulfanyl group of 13 may then 
be oxidized to provide the methylsulfone 14. Displacement of the methylsulfonyl group of 
14 gives the desired product IIa.Additional con^unds where Q' is a direct bond may be 
prepared in a manner similar to that described m Tetrahedron, 48, 37, 1992, 8117-8126, 
where the indazolinone is introduced using a boronic ester under palladium catalysis. 
[00252] Compounds of general formula TV are prepared according to tiie methods 
exemplified in Schemes V-EX below. It will be appreciated that although compounds of 
general formula IVa are depicted in these schemes, compounds of general formula IVb can 
also be prepared according to these methods. 

[00253] Scheme V below depicts the preparation of compounds where and are each 
NH and A is a C2.6 alkyl group. 
[00254] Scheme V 
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PR3 jP 9"3 P 



>0 H >=o 

Z k 

IS u 



17 



NH 



H H Q>0 H H 

Z Z 
18 19 20 

i. KjCOa.acetomtrilcRT; u. H3O+; iii. amino-heteroaromatic, sodium hoiohydride. methanol; iv. deprotection: 
MethodA CZ^ t-Bu): TFA/dichloiomethane or mCgV ethyl acetate; or Method B ^ CHjPh): Pd/C. Hj. ethanol. 

1 2 

[00255] SchemesVI-IXbelowdepictsthepreparationof compounds where Q and Q are 
each NH and A is an optionaUy substituted €2^ alkyUdene chain, wherein one or more 
methylene units of the alkyUdene chain are replaced with C=0. As shown below, the 
alkyUdene chain may be substituted with R", wherein R" is CwaUphatic, aryl or alkaryl. 
[00256] Scheme VI ; 

0 HN'^ HN''' 

^C". ^H^- \ ^ \ 

21 2 22 23 

HN'"^ O "I'''*' P 




„ >0 ^ 

24 25 
i. Methanol, rrflnx; ii Na0H(aq): Ul. 6-Aniino-3-<»iK)-2>dUiydn>-indaa>le-l-carboxyUc add »ert-bu»l ester, HOBT. EDC. CHiClz 



[00257] Scheme VH 
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21! 2 Z7 28 



H ^ 

29 30 

i. ainmo-hetEroaiDinalic.KjC03.acetoiutrile; u. NaOH(aq); m. aniino-heteioaroiiiaac.HOBT.EDC.CH2a2: W. 

TFA/dichloromettiane or Ha(g), ethyl acetate. 



[00258] Scheme Vni : 




L MeOH,rrfl«a: iL NaOH(aq); m. amiiiohetetoaroiiiaiic. HOBT. EDC, CHjaj: iv. TFA/CHjCl20rHa(g)/Ethjtl 

[00259] Scheme IX! 
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i. K2CO3, acetonitrile; ii. NaOH(aq); iii. amino-heteroaiQinatic, HOST, EDC, CH2CI2 



[00260] /V. Uses of Compounds of the Invention: 

[00261] The compounds and compositions described herein are generally useful for the 
inhibition of kinase activity of one or more enzymes. Kinases include, for example, protein 
kinases, lipid kinases (e.g., phosphatidylinositol kinases PI-3, PI-4) and carbohyhdrate 
kinases. Further information relating to kinase structure, function and their role in disease or 
disease symptoms is available at the Protein Kinase Resource website 
fhttp://kinases.sdsc.edu/htnMndex,shtmiy 

[00262] It will be appreciated that compounds described herein are preferably useful as 
inhibitors of tyrosine, serine/threonine or histidine protein kinases. Examples of kinases that 
are inhibited by the compounds and compositions described herein and against which the 
methods described herein are useful include, but are not limited to, LCK, IRK (=INSR= 
Insulin receptor). IGF-1 receptor, SYK. MK2, ZAP-70, Aurora-2. PRAK. ROCK, CAK, 
cMET, IRAKI. IRAK2, BLX, BMX, BTK, ERK, PGR, FYN, HCK, ITK, LYN. TEC, TXK. 
YES, ABL. SRC. EGF-R (= ErbB-l), ErbB-2 (= NEU = HER2), ErbB-3, ErbB-4. FAK. 
FGFIR (= FGR-1). FGF2R (= FGR-2). IKK-1 (= IKK-alpha = CHUK). IKK-2 (=IKK-beta). 
MET (= c-Met), NK, PGDF receptor alpha, PDGF receptor beta. TTEl, TIE2 (= lEK). 
VEGFRl ( = FLT-1), VEGFR2 (= KDR), ELT-S, FLTA KIT, CSK, JAKl, JAK2, JAK3, 
TYK2, RIP, RIP-2, LOK, TAKl, RET. ALK, MLK3, COT, TRKA. PYK2, EPHB4, RON, 
GSK3, UL13, ORF47, ATM, CDK (including all subtypes), PKA, PKB (including all PKB 
subtypes) (= AKT-1. AKr-2, AKT-3), PKC (including all PKC subtypes), REDK, SAPK, 
PIM, PDK. PIM, ERK and BARK, and all subtypes of these kinases. The compounds and 
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compositions of the invention are therefore also particularly suited for the treatment of 
diseases and disease symptoms that involve one or more of the aforementioned kinases. 
[00263] Pharmaceutically acceptable compositions 

[00264] As discussed above, the present invention provides compounds that are inhibitors 
of protein kinases, and thus the present compounds are useful for the treatment of diseases, 
disorders, and conditions including, but not limited to a proliferative disorder, a cardiac 
disorder, a neurodegenerative disorder, psychotic disorders, an autoimmune disorder, a 
condition associated with organ transplant, an inflammatory disorder, an immunologically 
mediated disorder, a viral disease, or a bone disorder. In preferred embodiments, the 
compounds are useful for the treatment of allergy, asthma, diabetes, Alzheimer's disease, 
Huntington's disease, Parkinson's disease, ADDS-associated dementia, amyotrophic lateral 
sclerosis (AML, Lou Gehrig's disease), multiple sclerosis (MS), schizophrenia, 
cardiomyocyte hypertrophy, reperfusion/ischemia (e.g., stroke), baldness, cancer, 
hepatomegaly, cardiovascular disease including cardiomegaly, cystic fibrosis, viral disease, 
autoimmune diseases, atherosclerosis, restenosis, psoriasis, inflammation, hypertension, 
angina pectoris, cerebrovascular contraction, peripheral circulation disorder, premature birth, 
arteriosclerosis, vasospasm (cerebral vasospasm, coronary vasospasm), retinopathy, erectile 
dysfunction (ED), AIDS, osteoporosis, Crohn's Disease and colitis, neurite outgrowth, and 
Raynaud's Disease. In preferred embodiments, the disease, condition, or disorder is 
atherosclerosis, hypertension, erectile dysfunction (ED), reperfusion/ischemia (e.g., stroke), 
or vasospasm (cerebral vasospasm and coronary vasospasm). 

[00265] Accordingly, in another aspect of the present invention, pharmaceutically 
acceptable compositions are provided, wherein these compositions comprise any of the 
compounds as described herein, and optionally comprise a pharmaceutically acceptable 
carrier, adjuvant or vehicle. In certain embodiments, these compositions optionally further 
comprise one or more additional ther^eutic agents. 

[00266] It will also be appreciated that certain of the compounds of present invention can 
exist in free form for treatment, or where appropriate, as a pharmaceutically acceptable 
derivative thereof. According to the present invention, a pharmaceutically acceptable 
derivative includes, but is not limited to, pharmaceutically acceptable prodrugs, salts, esters, 
salts of such esters, or any other adduct or derivative which upon administration to a patient 
in need is capable of providing, directiy or indirectiy, a compound as otherwise described 
herein, or a metabolite or residue thereof. 



.153- 



wo 2004/037814 



PCTAJS2003/034065 



[00267] As used herein, the tenn "phannaceutically acceptable salt" refers to those salts 
which are, within the scope of sound medical judgment, suitable for use in contact with the 
tissues of humans and lower animals without undue toxicity, irritation, allergic response and 
ttie like, and are commensurate with a reasonable benefit/risk ratio. A "phannaceutically 
acceptable salt" means any non-toxic salt or salt of an ester of a compound of this invention 
that, upon administration to a recipient, is capable of providing, either directly or indirectly, a 
compound of this invention or an inhibitorily active metabolite or residue thereof. As used 
herein, the term "inhibitorily active metabolite or residue thereof means that a metabolite or 
residue thereof is also an inhibitor of a PRAK, GSK3, ERK2, CDK2, MK2, SRC, SYK, or 
Aurora-2 kinase. 

[00268] Phannaceutically acceptable salts are well known in the art. For example, S. M. 
Berge et al, describe phannaceutically acceptable salts in detail in Pharmaceutical 
Sciences, 1977, 66, 1-19, incorporated herein by reference. Phaimaceutically acceptable salts 
of the compounds of this invention include those derived from suitable inorganic and organic 
acids and bases. Examples of pharmaceutically acceptable, nontoxic acid addition salts are 
salts of an amino group formed with inorganic acids such as hydrochloric acid, hydrobromic 
acid, phosphoric acid, sulfuric acid and perchloric acid or with organic acids such as acetic 
acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic add or malonic acid or by 
using other methods used in the art such as ion exchange. Other pharmaceutically acceptable 
salts iaclude adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, 
borate, butyrate, ■ camphorate, cstmphorsulfonate, citrate, cyclopentanepropionate, 
digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptonate, 
glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy- 
ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate, 
methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, 
pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, 
stearate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate 
salts, and the like. Salts derived fix)m appropriate bases include alkali metal, alkaline earth 
metal, ammonium and N^(CMalkyl)4 salts. This invention also envisions the quatemization 
of any basic nitrogen-containing groups of the compounds disclosed herein. Water or oil- 
soluble or dispersable products may be obtained by such quatemization. Representative 
alkali or alkaline earth metal salts include sodium, lithium, potassiimi, calcium, magnesium, 
and the like. Further pharmaceutically acceptable salts include, when appropriate, nontoxic 
ammonium, quaternary ammonium, and amine cations formed using counterions such as 
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halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, loweralkyl sulfonate and aryl 
sulfonate. 

[00269] As described above, the pharmaceutically acceptable compositions of the present 
invention additionally comprise a pharmaceutically acceptable carrier, adjuvant, or vehicle, 
which, as used herein, includes any and all solvents, diluents; or other liquid vehicle, 
dispersion or sxispension aids, surface active agents, isotonic agpnts, thickening or 
emulsifying agents, preservatives, solid binders, lubricants and the like, as suited to the 
particular dosage foim desired. Remington's Pharmaceutical Sciences, Sixteenth Edition, E. 
W. Martin (Mack PubUshing Co.. Easton, Pa., 1980) discloses various carriers used in 
formulating pharmaceutically acceptable compositions and known techniques for the 
- preparation thereof. Except insofar as any conventional carrier medium is incompatible with 
•the compounds of the invention, such as by producing any undesirable biological effect or 
otherwise interacting in a deleterious manner with any other component(s) of the 
pharmaceutically acceptable composition, its use is contemplated to be within the scope of 
this invention. Some examples of materials which can serve as phannaceutically acceptable 
carriers include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, 
serum proteins, such as human serum albumin, buffer substances such as phosphates, 
glycine, sorbic acid, or potassium sorbate, partial glyceride mixtures of saturated vegetable 
fatty acids, water, salts or electrolytes, such as protamine sulfate, disodium hydrogen 
phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal silica, 
magnesium trisiUcate, polyvinyl pyiroUdone, polyacrylates, waxes, polyethylener 
. polyoxypropylene-block polymos, wool fat, sugars such as lactose, glucose and sucrose; 
starches such as com starch and potato starch; cellulose and its derivatives such as sodium 
caiboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt; 
gelatin; talc; excipients such as cocoa butter and suppository waxes; oils such as peanut oil, 
cottonseed oil; safflower oil; sesame oil; olive oU; com oil and soybean oil; glycols; such a 
propylene glycol or polyethylene glycol; esters such as ethyl oleate and ethyl laurate; agar; 
buffering agents such as naagnesium hydroxide and aluminum hydroxide; alginic acid; 
pyrogen-free water, isotonic saline; Ringer's solution; ethyl alcohol, and phosphate buffer 
solutions, as well as other non-toxic compatible lubricants such as sodium lauryl sulfate and 
magnesium stearate, as well as coloring agents, releasing agents, coating agents, sweetening, 
flavoring and perfuming agents, preservatives and antioxidants can also be present in the 
composition, according to the judgment of the formulator. 
[00270] Uses of Compounds and Pharmaceutically acceptable compositions 



-155- 



wo 2004/037814 



PCTAJS2003/034065 



[00271] In yet another aspect, a method for the treatment or lessening the severity of a 
proliferative disorder, a cardiac disorder, a neurodegenerative disorder, a psychotic disorder, 
an autoimmune disorder, a condition associated with organ transplant, an inflanmiatory 
disorder, an immunologically mediated disorder, a viral disease, or a bone disorder is 
provided comprising administering an effective amount of a compound, or a 
pharmaceutically acceptable composition comprising a compound to a subject in need 
thereof. In certain embodiments of the present invention an "effective amount" of the 
compound or phannaceutically acceptable composition is that amount effective for treating 
or lessening the severity of a proliferative disorder, a cardiac disorder, a neurodegenerative 
disorder, a psychotic disorder, an autoimmune disorder, a condition associated with organ 
transplant, an inflammatory disorder, an immunologically mediated disorder, a viral disease, 
or a bone disorder. The compounds and compositions, according to the method of the present 
invOTtion, may be administered using any amount and any route of administration effective 
for treating or lessening the severity of a proliferative disorder, a cardiac disorder, a 
neurodegenerative disorder, an autoimmune disorder, a condition associated with organ 
transplant, an inflammatory disorder, an immunolo&cally mediated disorder, a viral disease, 
or a bone disorder. The exact amount required will vary from subject to subject, depending 
on the species, age, and general condition of the subject, the severity of the infection, the 
particular agent, its mode of administration, and the like. The compounds of the invention are 
preferably formulated in dosage unit forai for ease of administration and uniformity of 
dosage. The expression "dosage unit form" as used herein refers to a physically discrete unit 
of agent appropriate for the patient to be treated. It will be understood, however, that the total 
daily usage of the compounds and compositions of the present invention will be decided by 
the attending physician within the scope of sound medical judgment The specific effective 
dose level for any particular patient or organism will depend upon a variety of factors 
including the disorder being treated and the severity of the disorder; the activity of the 
specific compound employed; the specific composition employed; the age, body weight, 
gpneral health, sex and diet of the patient; the time of administration, route of administration, 
and rate of excretion of tiie specific compound employed; the duration of the treatment; drugs 
used in combination or coincidental with the specific compound employed, and like factors 
well known in the .medical arts. The term "patient", as used herein, means an animal, 
preferably a manrnoial, and most preferably a human, 

[00272] The pharmaceutically acceptable compositions of this invention can be 
administered to humans and other animals orally, rectally, parenterally, intracisteraally. 
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intravaginally, intraperitoneally, topically (as by powders, ointments, or drops), bucally, as 
an oral or nasal spray, or the like, depending on the severity of the infection being treated. In 
certain embodiments, the compounds of the invention may be administered orally or 
parenterally at dosage levels of about 0.01 mg/kg to about 50 mg/kg and preferably from 
about 1 mg/kg to about 25 mg/kg, of subject body weight per day, one or more times a day, 
to obtain the desired therapeutic effect 

[00273] Liquid dosage forms for oral administration include, but axe not limited to, 
pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups and 
elixirs. In addition to the active compounds, the liquid dosage forms may contain inert 
diluents commonly used in the art such as, for example, water or other solvents, solubilizing. 
agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, 
benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, 
oils; (in particular, cottonseed, groundnut, com, germ, olive, castor, and sesame oils), 
glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, 
and mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvants 
such as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and 
perfuming agents. 

[00274] Injectable preparations, for example, sterile injectable aqueous or oleaginous 
susprasions may be formulated according to the known art using suitable dispersing or 
wetting agents and suspending agents. The sterile injectable preparation may also be a sterile 
injectable solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or 
solvent, for example, as a solution in 1,3-butanediol. Among the acceptable vehicles and 
solvents that may be employed are water, Ringer's solution, U.S.P. and isotonic sodium 
chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or 
suspending medium. For this purpose any bland fixed oil can be employed including 
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are used in the 
preparation of injectables, 

[00275] The injectable formulations can be sterilized, for example, by filtration through a 
bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterile injectable 
medium prior to use. 

[00276] In order to prolong the effect of a compound of the present invention, it is often 
desirable to slow the absorption of the compound from subcutaneous or intramuscular 
injection. This may be accomplished by the use of a liquid suspension of crystalline or 
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amorphous material with poor water solubility. The rate of absorption of the compound then 
depends upon its rate of dissolution that, in turn, may depend upon crystal size and 
crystalline fona Alternatively, delayed absorption of a parenterally administered compound 
form is accomplished by dissolving or suspending the compound in an oil vehicle. Injectable 
depot forms are made by forming microencapsule matrices of the compound in 
biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of 
compound to polymer and the nature of the particular polymer employed, the rate of 
compound release can be controlled. Examples of other biodegradable polymers include 
poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared by 
entrapping the compound in liposomes or microemulsions that are compatible with body 
tissues. 

[00277] Compositions for rectal or vaginal administration are preferably suppositories 
which can be prepared by mixing the compounds of this invention with suitable non-irritating 
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which 
are solid at ambient temperature but liquid at body temperature and therefore melt in the 
rectum or vaginal cavity and release the active compound. 

[00278] Solid dosage forms for oral administration include capsules, tablets, pills, 
powders, and granules. In such solid dosage forms, the active compound is mixed with at 
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or 
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 
mannitol, and silicic acid, b) binders such as, for example, carboxymethylcellulose, alginates, 
gelatin, polyvinylpyrrolidinone, sucrose, and acacia, c) humectants such as glycerol, d) 
disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic 
acid, certain silicates, and sodium carbonate, e) solution retarding agents such as paraffin, f) 
absorption accelerators such as quaternary ammonium compounds, g) wetting agOTts such as, 
for example, cetyl alcohol and glycerol monosteanite, h) absorbents such as kaolin and 
bentonite clay, and i) lubricants such as talc, calcium stearate, magnesium stearate, solid 
polyethylene glycols, sodium laurjd sulfate, and mixtures thereof. In the case of capsules, 
tablets and pills, the dosage form may also comprise buffering agents. 
[00279] Solid compositions of a similar type may also be employed as fillers in soft and 
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
molecular weight polyethylene glycols and the like. The solid dosage forms of tablets, 
dragees, capsules, pills, and granules can be prepared with coatings and shells such as enteric 
coatings and other coatings well known in the phannaceutical formulating art They may 
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Optionally contain opacifying agpnts and can also be of a composition that they release the 
active ingrec3ient(s) only, or preferentially, in a certain part of the intestinal tract, optionally, 
in a delayed manner. Examples of embedding compositions that can be used include 
polymeric substances and waxes. Solid compositions of a similar type may also be employed 
as fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar 
as well as high molecular weight polethylene glycols and the like. 

[00280] The active compounds can also be in micro-encapsulated form with one or more 
excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and 
granules can be prepared with coatings and shells such as enteric coatings, release controlling 
coatings and other coatings well known in the pharmaceutical formulating art In such solid 
dosage forms the active compound may be admixed with at least one inert diluent such as 
sucrose, lactose or starch. Such dosage forms may also comprise, as is normal practice, 
additional substances other than inert diluents, e.g., tableting lubricants and other tableting 
aids such a magnesium stearate and microcrystalline cellulose. In the case of capsules, tablets 
and pills, the dosage forms may also comprise buffering agents. They may optionally contain 
opacifying agents and can also be of a composition that they release the active ingredient(s) 
only, or preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner. 
Examples of embedding compositions that can be used include polymeric substances and 
waxes. 

[00281] Dosage fomis for topical or transdermal administration of a compound of this 
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays, 
inhalants or patches. The active component is admixed under sterile conditions with a 
pharmaceutically accq)table carrier and any needed preservatives or buffers as may be 
required. Ophthalmic formulation, ear drops, and eye drops are also contemplated as being 
within the scope of this invention. Additionally, the present mvention contemplates the use of 
transdermal patches, which have the added advantage of providing controlled delivery of a 
compound to the body. Such dosage forms can be made by dissolving or dispensing the 
compound in the proper medium. Absorption enhancers can also be used to increase the flux 
of the compound across the skin. The rate can be controlled by either providing a rate 
controlling membrane or by dispersing the compound in a polymer matrix or gel. 
[00282] As described generally above, the compounds of the invention are useful as 
inhibitors of protein kinases. In one embodiment, the compounds and compositions of the 
invention are inhibitors of one or more of PRAK, GSK3, ERK2, CDK2, MK2, SRC, SYK, or 
Aufora-2 kinase, and thus, without wishing to be bound by any particular theory, the 
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compounds and compositions are particularly useful for treating or lessening the severity of a 
disease, condition, or disordK where activation of one or more of PRAK, GSK3, ERX2. 
CDK2, MK2, SRC, SYK, or Aurora-2 kinase is implicated in the disease, condition, or 
disorder. When activation of PRAK, CSSK3. ERK2, CDK2. MK2, SRC, SYK. or Aurora-2 
kinase is impHcated in a particular disease, condition, or disorder, the disease, condition, or 
disorder may also be referred to as "PRAK, GSK3, ERK2. CDK2, MK2. SRC. SYK, or 
Auiora-2 kinase-mediated disease" or disease syinptom. Accordingly, in another aspect, the 
present invention provides a method for treating or lessening the severity of a disease, 
condition, or disorder where activation or one or mote of PRAK, GSK3, ERK2, CDK2, 
MK2, SRC, SYK, or Aurora-2 kinase is implicated in the disease state. 
[00283] The activity of a compound utilized in this invention as an inhibitor of PRAK, 
GSK3, ERK2, CDK2, MK2, SRC, SYK, or Aurora-2 kinase, may be assayed in vitro, in vivo 
or in a cell line. In vitro assays include assays that determine inMbition of either the 
phosphorylation activity or ATPase activity of activated PRAK, GSK3, ERK2. CDK2, MK2, 
SRC, SYK, or Aurora-2 kinase. Alternate in vitro assays quantitate the ability of the 
inhibitor to bind to PRAK, GSK3, ERK2. CDK2, MK2, SRC, SYK, or Aurora-2 kinase. 
Inhibitor binding may be measured by radiolabeUing the inhibitor prior to binding, isolating 
the inhibitoi^RAK. inhibitor/GSK3, inhibitoi^ERKZ, inhibitor/CDK2. inhibitorMK2, 
inhibitoiySRC, inhibitor/SYK. or inhibitor/Aurora-2 kinase complex and determining the 
amount of radiolabel bound. Alternatively, inhibitor binding may be determined by running 
a competition experiment where new inhibitors are incubated with PRAK, GSK3, ERK2, 
CDK2, MK2, SRC. SYK, or Aurorar2 kinase bound to known radioUgands. 
[00284] The term "measurably inhibit", as used herein means a measurable change in 
PRAK, GSK3, ERK2, CDK2, MK2, SRC, SYK. or Aurora-2 kinase activity between a 
sample comprising said composition and a PRAK, GSK3, ERK2, CDK2. MK2. SRC, SYK, 
or Aurora-2 kinase kinase and an equivalent sample comprising PRAK. GSK3. ERK2, 
CDK2, MK2, SRC, SYK, or Aurora.2 kinase kinase in the absence of said composition. 
[00285] The term "Aurora-2-mediated disease" or "Aurora-2-mediated condition", as used 
herein, means any disease or other deleterious condition in which Aurora is known to play a 
role. The terms "AurQra-2-mediated disease" or -Aurora-2-mediated condition" also mean 
those diseases or conditions that are aUeviated by treatment with an Aurora-2 inhibitor. Such 
conditions include, without limitation, colon, breast, stomach, and ovarian cancer. The term 
"Auxora-2-mediated disease", as used herein, means any disease or other deleterious 
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condition or disease in which Aurora-2 is known to play a role. Such diseases or conditions 
include, without limitation, cancers such as colon and breast cancer. 
[00286] The teims •'ERK-mediated disease" or 'TSRK-mediated condition", as used herein 
mean any disease or other deleterious condition in which ERK is known to play a role. The 
terms *'ERK-2-mediated disease" or "ERK-2-mediated condition" also mean those diseases 
or conditions that are alleviated by treatment with an ERK-2 inhibitor. Such conditions 
include, without limitation, cancer, stroke, diabetes, hepatomegaly, cardiovascular disease 
including cardiomegaly, Alzheimer's disease, cystic fibrosis, viral disease, autoimmune 
diseases, atherosclerosis, restenosis^ psoriasis, allergic disorders including asthma, 
inflammation, neurological disorders, and honnone-related diseases. The terai "cancer" 
includes, but is not limited to the following cancers: breast, ovary, cervix, prostate, testis, 
genitourinary tract, esophagus, larynx, glioblastoma, neuroblastoma, stomach, skin, 
keratoacanthoma, lung, epidermoid carcinoma, large cell carcinoma, small cell carcinoma, 
lung adenocarcinoma, bone, colon, adenoma, pancreas, adenocarcinoma, thyroid, follicular 
carcinoma, undifferentiated carcinoma, papillary carcinoma, seminoma, melanoma, sarcoma,, 
bladder carcinoma, liver carcinoma and biliary passages, kidney carcinoma, myeloid 
disorders, lymphoid disorders, Hodgkin's, hairy cells, buccal cavity and pharynx (oral), lip, 
tongue, mouth, pharynx, small intestine, colon-rectum, large intestine, rectum, brain and 
central nervous system, and leukemia. ERX-2 protein kinase and its implication in various 
diseases has been described [Bokemeyer et al. Kidney Int 1996, 49, 1187; Anderson et al.. 
Nature 1990, 343, 651; Crews et al. Science 1992, 255, 478; Bjorbaek et aU J- Biol Chem. 
1995. 270, 18848; Rouse et al.. Cell 1994, 78, 1027; Raingeaud et al„ Mol Cell Biol 1996, 
' 16, 1247; Chen et al, Proc. Natl Acad Sci. USA 1993, 90, 10952; OUver et al, Proc, Soc. 
Exp. Biol Med. 1995, 210, 162; Moodie et al.. Science 1993, 260, 1658; ftey and Mulder, 
Cancer Res. 1997, 57, 628; Sivaiaman et al., J Clin. Invest. 1997, 99, 1478; Whelchel et al, 
Ain. J. Respir. Cell Mol Biol 1997, 16, 589]. 

[00287] The term "GSK-3-mediated disease" as used herein, means any disease or other 
deleterious condition or disease in which GSK-3 is known to play a role. Such diseases or 
conditions include, without limitation, autoimmune diseases, inflammatory diseases, 
metabolic, neurological and neurodegenerative diseases (e.g., Alzheimer's disease, 
Huntington's disease, Parkinson's disease and basal ganglia movement disorders, chorea, 
dystonia, Wilson Disease, Pick Disease, frontal lobe degeneration, progessive supranuclear 
palsy (PSP), Creutzfeldt- Jakob Disease, taupathology and corticobasal degeneration (CBD)), 
psychotic disorders (e.g., schizophrenia, AIDS-associated dementia, depression, bipolar 

- 161 - 



wo 2004/037814 



PCTAIS2003/034065 



disorder, and anxiety disorders), cardiovascular diseases, allergy, asthma, diabetes, 
amyotrophic lateral sclerosis (AML, Lou Gehrig's disease), multiple sclerosis (MS), 
cardiomyocyte hypertrophy, reperfusion/ischemia, stroke, and baldness. 
[00288] The term "Src-mediated disease" as used herein means any disease or other 
deleterious condition in which Src kinase plays a role. Such diseases or conditions include, 
without limitation, cancers such as colon, breast, hepatic and pancreatic cancer, autoimmune 
diseases such as transplant rejection, allergies, rheumatoid arthritis, leukemia, bone 
remodeling diseases such as osteoporosis and viral diseases such as hepatitus B infection, 
[00289] The terms "CDK-2-mediated disease" or "CDK-2-mediated condition", as used 
herein, mean any disease or other deleterious condition in which CDK-2 is known to play a 
role. The terms "CDK-2-mediated disease" or "CDK-2-mediated condition" also mean those 
diseases or conditions that are alleviated by treatment with a CDK-2 inhibitor. Such 
conditions include, without limitation, cancer, Alzheimer's disease, restenosis, angiogenesis, 
glomerulonephritis, cytomegalovirus, HIV, herpes, psoriasis, atherosclerosis, alopecia, and 
autoimmune diseases such as rheumatoid arthritis. See Fischer, P.M. and Lane, D.P., 
Current Medicinal Chemistry, 7, 1213-1245 (2000); Mani, S., Wang, C, Wu, K., Francis, R. 
and PesteD, R„ Exp. Opin. Invest. Drugs, 9. 1849 (2000); Fry, D.W. and Garrett, MJ)., 
Current Opinion in Oncologic, Exocrine & Metabolic Investigational Drugs, 2, 40-59 
(2000). 

[00290] The terms 'TRAK-mediated disease" or 'TRAK-mediated condition", as used 
herein mean any disease or other deleterious condition in which PRAK is knownvto play a 
role. The terms *TRAK-mediated disease" or *TRAK-mediated condition" also mean those 
diseases or conditions that are alleviated by treatment with a PRAK inhibitor. Such 
conditions include, without limitation, rheumatoid arthritis, multiple sclerosis (see 
Darlington, C.L, Current Opinion in Anti-inflammatory & Immunomodulatory 
favestigational Drugs, 1999, 1 (3).190-198), Crohns Disease cancer, autoimmune diseases, 
atherosclerosis, restenosis, psoriasis, allergic disorders including asthma, and inflammation. 
[00291] The term "Syk-mediated disease" or "Syk-mediated condition", as used herein, 
means any disease or other deleterious condition in which Syk protein kinase is known to 
play a role. Such conditions include, without limitation, allergic disorders, especially 
asthma. 

[00292] The term "MK2-mediated disease" or "MK2-mediated condition", as used herein, 
means any disease or other deleterious condition in which MK2 protein kinase is known to 
play a role. Such conditions include, without limitation, inflanomatory disorders, arthritis. 
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ischemia/reperfusion (see. J. Biol Chem. 2002, 277 (46). 43968:72) . and asthma (See., Am J. 
Respir Crit Care Med. 2001 Dec 1; 164(1 1):2051-6). 

[00293] In other embodiments, the invention relates to a method of rahancing glycogen 
synthesis and/or lowering blood levels of glucose in a patient in need thereof, comprising 
administering to said patient a therapeuticaDy effective amount of a composition comprising 
a compound of formula I. This method is especially useful for diabetic patients. 
[00294] In yet another embodiment, the invention relates to a method of inhibiting the 
production of hyperphosphorylated Tau protein in a patient in need thereof, comprising 
administering to said patient a therapeutically effective amount of a composition comprising 
a compound of formula I. This method is especially useful in halting or slowing the 
progression of Alzheimer's disease. 

[00295] In stiU another embodiments, the invention relates to a method of inhibiting the 
phosphorylation of P-catenin in a patient in need thereof, comprising administering to said 
patient a therapeuticaUy effective amount of a composition comprising a compound of 
formula I. This method is especially useful for treating schizophrenia. 
[00296] It wiU also be appreciated that the compounds and pharmaceutically acceptable 
compositions of the present invention can be employed in combination therapies, tiiat is, die 
compounds and pharmaceutically acceptable compositions can be administered concurrentiy 
with, prior to, or subsequent to, one or more other desired tiierapeutics or medical procedures. 
The particular combination of therapies (therapeutics or procedures) to employ in a 
combination regimen win take into account compatibiKty of tiie desired therapeutics and/or 
procedures and the desired therapeutic effect to be achieved. It will also be appreciated that 
the therapies employed may achieve a desired effect for the same disorder (for example, an 
inventive compound may be administered concurrently with another agent used to treat the 
same disorder), or they may achieve different effects (e.g., contiwl of any adverse effects). As 
used herein, additional therapeutic agents that are normaUy administered to treat or prevent a 
particular disease, or condition, are known as "appropriate for the disease, or condition, being 
treated". 

[00297] For example, chemotiierapeutic agents or other anti-proUferative agents may be 
combined with die compounds of this invention to tteat proUferative diseases and cancer. 
Examples of known chemotherapeutic agents include, but are not limited to. For example, 
other dierapies or anticancer agents that may be used in combination witii the inventive 
anticancer agents of the present invention include surgery, radiotiierapy (in but a few 
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examples, gamma.-radiation, neutron beam radiotherapy, electron beam radiotherapy, proton 
therapy, brachytherapy, and systemic radioactive isotopes, to name a few), endocrine therapy, 
biologic response modifiers (interferons, interleukins, and tumor necrosis factor (TNF) to 
name a few), hyperthermia and cryotherapy, agents to attenuate any adverse effects (e.g., 
antiemetics), and other approved chemotherapeutic drugs, including, but not limited to, 
alkylating drugs (mechlorethamine, chlorambucil, Cyclophosphamide, Melphalan, 
Ifosfamide), antimetabolites (Methotrexate), purine antagonists and pyrimidine antagonists 
(6-Mercaptopurine, 5-Fluorouracil, Cytarabile, Gemcitabine), spindle poisons (Vinblastine, 
Vincristine, Vinorelbine, Paclitaxel), podophyllotoxins (Etoposide, Irinotecan, Topotecan), 
antibiotics (Doxorubicin, Bleomycin, Mitomycin), nitrosoureas (Carmustine, Lomustine), 
inorganic ions (Cisplatin, Carboplatin), enzymes (Asparaginase), and hormones (Tamoxifen, 
Leuprolide, Hutamide, and Megestrol), Gleevec™, adriamycin, dexamethasone, and 
cyclophosphamide. For a more comprehensive discussion of updated cancer therapies see, 
http://www.nci.nih.gov/, a list of the FDA approved oncology drugs at 
http://www.fda.gov/cder/cancer/druglistframe.htm, and The Merck Manual, Seventeenth Ed. 
1999, the entire contents of which are hereby incorporated by reference. 
[00298] Other examples of agents the inhibitors of this invention may also be combined 
with include, without limitation: treatments for Alzheimer's Disease such as Aricept® and 
Excelon®; treatments for Parkinson's Disease such as L-DOPAycarbidopa, entacapone, 
ropinrole, pramipexole, bromocriptine, pergolide, trihexephendyl, and amantadine; agents for 
treating Multiple Sclerosis (MS) such as beta interferon (e.g., Avonex® and Rebif®), 
Copaxone®, and mitoxantrone; treatments for asthma such as albuterol and Singulair®; agents 
for treating schizophrenia such as zypiexa, risperdal, senoquel, and haloperidol; anti- 
inflammatory agents such as corticosteroids, TNF blockers, IL-1 RA, azathioprine, 
cyclophosphamide, and sulfasalazine; immunomodulatory and immunosuppressive agents 
such as cyclosporin, tacrolimus, rapamycin, mycophenolate mofetil, interferons, 
corticosteroids, cyclophosphamide, azathioprine, and sulfasalazine; neurotrophic factors such 
as acetylcholinesterase inhibitors, MAO inhibitors, interferons, anti-convulsants, ion channel 
blockers, riliizole, and anti-Parkinsonian agents; agents for treating cardiovascular disease 
such as beta-blockers, ACE inhibitors, diuretics, nitrates, calcium channel blockers, and 
statins; agents for treating liver disease such as corticosteroids, cholestyramine, interferons, 
and anti-viral agents; agents for treating blood disorders such as corticosteroids, anti- 
leukemic agents, and growth factors; and agents for treating immunodeficiency disorders 
such as gamma globulin. 
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[00299] The amount of additional therapeutic agent present in the compositions of this 
invention will be no more than the amount that would normally be administered in a 
composition comprising that therapeutic agent as the only active agent. Preferably the 
amount of additional therapeutic agent in the presently disclosed compositions will range 
from about 50% to 100% of the amount normally present in a composition comprising that 
agent as the only therapeutically active agent. 

[00300] The compounds of this invention or pharmaceutically acceptable compositions 
thereof may also be incorporated into compositions for coating implantable medical devices, 
such as prostheses, aitifiicial valves, vascular grafts, stents and catheters. Accordingly, the 
present invention, in another aspect, includes a composition for coating an implantable device 
comprising a compound of the present invention as described generally above, and in classes 
and subclasses herein, and a carrier suitable for coating said implantable device. In still 
another aspect, the present invention includes an implantable device coated with a 
composition comprising a compound of the present invention as described generally above, 
and in classes and subclasses herein, and a carrier suitable for coating said implantable 
device. 

[00301] Vascular stents, for example, have been used to overcome restenosis (re- 
narrowing of the vessel wall after injury). However, patients using stents or other 
implantable devices risk clot formation or platelet activation. These unwanted effects may be 
prevented or mitigated by pre-coating the device with a pharmaceutically acceptable 
composition comprising a kinase inhibitor. Suitable coatings and the general preparation of 
coated implantable devices are described in US Patents 6,099.562; 5,886,026; and 5304,121. 
The coatings are typically biocompatible polymeric materials such as a hydrogel polymer, 
polymethyldisiloxane, polycaprolactone, polyethylene glycol, polylactic add, ethylene vinyl 
acetate, and mixtures tfiereof. The coatings may optionally be further covered by a suitable 
topcoat of fluorosilicone, polysaccarides, polyethylene glycol, phospholipids or combinations 
thereof to impart controlled release characteristics in the composition. 
[00302] Another aspect of the invention relates to inhibiting PRAK, GSK3, ERK2, CDK2, 
MK2, SRC, SYK, or Aurora-2 kinase activity in a biological sample or a patient, which 
method comprises administering to the patient, or contacting said biological sample with a 
compound of formula I or a composition comprising said compound. The term '"biological 
sample", as used herein, includes, witiiout limitation, cell culmres or extracts thereof; 
biopsied material obtained from a mammal or exfracts thereof; and blood, saliva, urine, feces, 
semen, tears, or other body fluids or extracts thereof. 
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[0D303] Inhibition of PRAK. GSK3. ERK2, CDK2. 1VK2. SRC. SYK, or Aurora-2 kinase 
kinase activity in a biological sample is useful for a variety of purposes that are known to one 
of skill in the art. Examples of such purposes include, but are not limited to, blood 
transfusion, organ-transplantation, biological specimen storage, and biological assays. 

[00304] In order that the invention described hraein may be more fully understood, the 
foUowing examples are set forth. It should be understood that these examples are for 
illustrative purposes only and are not to be construed as limiting this invention in any 
manner. 

EXAMPLES 

[00305] T. Preparation of Exemp lary Comncunds; 

[00306] F-Tam ple 1: Pienaration of 6-r4-(5-C vdopropvl-2H-nvrazol-3-vlamino)- 
quinazolin-?-YlatniTio1-1.2-dihvdTO -i^<^a»^1-'^-"Tie. 




Reagents: (i) HQCg). CH3OH, room temperature; (ii) H2NNH2, ethanol, reflux; (iu) (t-BuO- 
Cp)20,DMAP,Bt3N, 01202; (iv) 

[00307] A) Preparation of 6-Amino-3-oxo-2,3-dihydro-indazole-l-caiboxyUc acid tert- 
butyl ester (D) 

[00308] Step 1 & 2: 6-Nitro-l^dihydro-indazoI-3-one (B). 

[00309] To a solution of 2-fluoto-4-nitro4)enzoic acid A(4.9 g, 26 mmol) in methanol (60 
mL) was added hydrogen chloride gas at room temperature (exothemric reaction!). After 30 
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min of the addition of HCl gas, the reaction mixture was covered with a cap and stirred at 
room temperature for 16 hrs. The solvent was then carefuUy removed by evaporation, the 
resulted residue was treated with saturated NaHCOa solution, and the precipitate was 
collected by filtration. After drying on the vacuum pump for overnight, the crude material, 
2-fluon>4-nitro-benzoic acid methyl ester was directly used for the next step without further 
purification. LC/Method A/2.64 min. 

[00310] The crude material, 2-fluora-4-mtro-ben2oic acid methyl ester, from above was 
treated with hydrazine (1.6 mL, 51 ramol) in ethanol under reflux for 14 hrs. After removal 
of solvent by evaporation, the residue was washed with water. The precipitate product was 
filtered and dried on the vacuum pump to give the title compound which was used without 
• further purification(4.0g. 85% for two steps). MS (ES+): m/e= 180.1 (M+H), 178.0 (M-H); 
LC/Method A/1.83 min. 

[00311] Step 3: 6-Nitro-3-oxo-2y3-dihydro-indazole-l-carboxylic acid tert-butyl ester 
(C) 

[00312] To a solution of the crude material 2 (2.0g. 11.2 mmol) in CH2CI2 was added 
DMAP (1.4 g, 11.4 mmol). The resulted orange suspension was cooled to 0°C and then was 
added triethylamine (1.7 g, 16.8 nomol). The mixture was stirred at O^'C for 5 min and then 
was added a solution of di-ter/-butyl dicarbonate (3.7 g, 16.9 mmol) in CH2CI2 (4 naL). After 
stirring at O^^C for another 20 min, the reaction was allowed to warm up to room temperature 
and stirred for 4 hrs. The solvent was then removed by evaporation, the residue was treated 
with 2N HCl solution, and the precipitate was filtered and washed with 2N HCl and water. 
The crude material was dried on the vacuum pump and used for the next step without further 
purification. MS (ES+): m/e= 278.1 (M-H); LC/Method A/3.21 min. 
[00313] <5-Ammo-3-oxo-2^dihydro-mdazole-l-carboxylic acid tert-butyl ester (D) 
[00314] The crude material from step 3 was treated with hydrogen in ethanol at 50 psi in 
the presence of Pd/C (10%) for 3 hrs. After filtration through celite, the solvent was removed 
by evaporation. The final product 6-Amino-3-oxo-2,3-dihydro-indazole-l-carbbxylic acid 
teit-butyl ester was then obtained as white solid (93% of purity) and was used as it was. (2.0 
g, 72% of yield for two steps). ; MS (ES+): m/e= 250.2 (M+H); 248.1 (M-H); LCVMethod 
A/2.48 min. 

[00315] B) Preparation of 6-[4-(5-Cyclopropyl-2H-pyrazol-3-ylamino)-quiiiazolin-2- 
ylaiiiino]-l,2-dihydro-indazol-3-one. 
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[00316] A solution of (2^:Woio-qumazolin-4-ylH5-cyclopropyl-2H-pyra2ol-3-yl>amine 
(50.0 mg, 0.175 mmol) and 6-anuno-3-oxo-2,3-dihydro-indazole-l-caiboxylic add tert-butyl 
ester (69.8 mg. 0.280 mmol) in NMP (1.0 mL) was heated up to 100°C for 6 hrs. The 
reaction mixture was cooled to room temperature and poured into water, basified with 
saturated aqueous NaHCOa to pH = 8-9. The crude material was collected by filtration and 
treated with TFA (0.5 mL, 6.5 mmol) in CH2a2 (5 mL) for 3 hrs. After evq)oration of the 
solvent, the crude product was purified by HPLC to provide an off-white solid as TFA salt 
(15.0 mg, 20.6 % yield). 

[00317] NMR (500 mHz, DMSO-d<i) 512.53 (br s, IH), 11.47 (br s, IH), 10.61 (br s, 
IH). 8.65 (d, IH), 7.85 (t, IH), 7.70 (d, IH), 7.63 (d, IH), 7.48 (t, 2H), 7.09 (d, IH), 6.18 (br 
s,lH), 1.73 (br s, IH), 0.83 (s, 2H), 0.42 (br s, 2H) ppm. MS (ES+): m/e= 399.3 (M+H), 
397.3 (M-H); LC/Method A/3.76 min, 94.4 % purity by area %. 

[00318] Method A: solvent B: 0.1% TFAyi%MeCNy water, solvent D: 0.1% TFA/MeCN. 
Gradient 10%D to 90%D over 8f min. at a flow rate of 1 mL/min. Method length 12 min. 
Columnl (YMC 3x150). 

[00319] Example 2: Preparation of 6-r6-Chloro-4-f5-cvcloproDvl-2H-PVP »^"l-^-y1a""'"")- 
Qninazolin-^-v1amiTio1-1.2-dihvdro-mdazol-3-one. 



[00320] 6-[6-Chlon>-4-(5-cyclopropyl-2H-pyrazol-3-ylamino)-quinazolin-2-ylamino]-l,2- 
dihydro-indazol-3-one was prepared by a method similar to Example 1 to yield a ligjit yellow 
solid (23 J % yield). 

[00321] NMR (500 mHz, DMSO-de) 511.34 (br s, IH). 10.54 (br s. IB), 8.75 (s, IH), 
7.80 (d, IH), 7.61 (d, IH), 7.54 (d, IH), 7.04 (d, IH), 6.14 (br s, IH), 1.68 (br s. IH), 0.77 (s. 
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2H), 0.37 (br s, 2H) ppm. MS (ES+): in/e= 433.3 (M+H), 431.2 (M-H); LC/Method A/4.17 
min, 97.13 % purity by area %. 

[00322] Kicam plft ^! Preparation of 6-r7'CMoro-4"fS-cvclopropvl-2H-pvrazol-3-vlaminoV 
quinazolin-2-vlamino1*l .2-^vdro-indazol-3-cne 




[00323] 6-I7-CMoro-4-(5-cyclopropyl-2H-pyrazol-3-ylaniino)-qmnaz^ 
dihydro-indazol-3-one was prepared by a method similar to Example 1 to yield a yellow solid 
(29.6 % yield). 

[00324] NMR (500 mHz, DMS0-d6) 612.51 (br s, IH), 11.34 (br s, IH), 10.54 (br s, 
IH), 8.61 (s, IH), 7.63 (m, 3H), 7,48 (d, IH), 7.13 (d, IH), 6.23 (br s, IH), 1.79 (br s, IH), 
0.86 (s, 2H), 0.52 (br s, 2H). MS (ES+): m/e= 433.3 (M+H), 431.2 (M-H); LCVMethod 
A/4.13 min, 100.0 % purity by area %. 

[00325] Example 4: Prepartion of 6-r4-(lH-Indazol- ^-Y^flTniiin) -Quinazolin-2-vlamino1- 
1 .2-dihvdro-indazol-3-one. 




[00326] 6-[4-(lH-Indazol-3-ylamino)-quinazolin-2-ylamino]-l,2-dihydro-indazol-3-one 
was prepared by a method similar to Example 1 to yield a light yellow solid (52.3 % yield). 
^HNMR (500 mHz, DMSO-d<j) 6 12.95 (br s, IH), 11.35 (br s, IH), 10.81 (br s, IH), 10.44 
(brs, IH), 8.37(d, IH), 7.59 (t, IH), 7.48 (d, IH), 7.43 (d, IH), 7.37 (m, IH), 7.19 (t, IH), 
6-97 (br s, IH), 6.87 (t, IH), 6.64 (d, IH) ppm. MS (ES+): in/e= 409.3 (M+H), 407.3 (M-H); 
LC/Method A/3.96 min, 100% purity by area %. 
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[00327] Example 5: Preparation of 644-r5-Isopropvl--2H-ovrazol-3-vlam ino^-quinazolin- 
2'VlaminoVl .2-dihvdro-indazol-3-one. 



[00328] To a solution of (2-cMoroKiuinazolk-4-yl>(5-isopropyl-2ff-pyrazol-3-yl>amm 
(50 mg, 0.17 mmol) in NMP (1 mL) was added 6-ainino-3-oxo-2,3-dihydro-indazole-l- 
carboxylic acid ^err-butyl ester (65 mg, 0.26 mmol). The mixture was heated at 130°C for 3 
hrs, cooled to room temperature, and then poured into water. The crude material was 
collected by filtration and treated with TFA in CH2CI2 for 30 min. 

[00329] After evaporation of the solvent, the crude product was purified by HPLC to 
provide a white solid as TFA salt. (34 mg, yield 49%) NMR (500 MHz, DMSO-d6) 512.5 (br 
s, IH), 11.5 (br s, 2H), 10.6 (br s, IH), 8.67 (d, IH), 7.86 (t, IH), 7.68 (d, IH), 7.63 (d, IH), 
7.48 (t, IH), 7.45 (br, IH), 7.09 (d, IH), 6.25 (br, s, IH), 2.70 (br, IH), 1.00 (brs, 6H) ppm. 
MS (ES+): m/e= 401.3 (M+H); LC/Method A/2.70 min. 

[00330] Example 6: Preparation of 6-r4-(5-Cvclopentvl-2g-p yrazol-3-vlaminoV 
quinazolin-2-Ylaminn1-L2-dihvdro-indazol-3-one. 



[00331] 6-[4-(5<:yclGpentyl-2H-pyrazol-3-ylamino)-quinazolin-2-ylamino]-l,2-dihy^ 
indazol-3-one was prepared by a method similar to Example 5 to yield an off-white solid 
(47% yiled) NMR (500 MEIz, DMS0-d6) 512.5 (br s, IH), 11.5 (br s, 2H), 10.6 (br s, IH), 
8.68 (d, IH), 7.86 (t, IH), 7.68 (d, IH), 7.63 (d, IH), 7.48 (t, IH). 7.45 (br, IH), 7.08 (d, IH), 
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6.25 (br. s. IH). 2.77 (br, IH). 1.50 (m, 8H) ppm. MS CES+): m/e= 427.3 (M+H); LC/Method 
A/2.81 min. 

[00332] Rxamnte 7: Preparation of 6-r4 - f5-Methvl-2H-Dvrazol-3-Ylamino)-quinazolin-2- 
ylamiiio1-1.2-dihvdio-inH ny.n1-3-one. 



[00333] 6-[4<5-Methyl-2H-pyrazol-3-ylaminoHuinazolm-2-)damino]-l,2-dihyd^^ 

indazol-3-one_was prepared by a method similar to Example 5 to yield a white soUd (57% 

yiled) NMR (500 MHz, DMSO-d6) 612.5 (br s, IH), 11.5 (br s, 2H). 10.7 (br s, IH), 8.63 (d, 

IH), 7.85 (t, IH). 7.68 (d. IH), 7.62 (d, IH). 7.49 (m. 2H), 7.09 (d, IH), 6.33 (br, s. IH), 2.08 

(s, 3H) ppm. MS (ES+): m/e= 373.3 (M+H); LC/Method A/2.88 min. 

[00334] Bvam ple 8: Preparation nf 6-r4-f5-Me thnxvmethvl-2ff-nvra7ol-3-vlamino)- 

quinazolin-'?-YlflminQl-1-2-dihvdro- '"'^»7»1-^-"™- 



[00335] 6-[4-(5-Methoxymethyl-2H-pyrazol-3-ylamino)-quinazoIin-2-ylamino]-l,2- 
dihydro-indazol-S-one was prepared by a method simUar to Example 5 to yield a white soUd 
(12% yield) NMR (500 MHz, DMSO-d6) 512.8 (br s, IH), 11.5 (br s, 2H). 10.6 (br s, IH), 
8.63 (d. IH), 7.85 (t, IH), 7.68 (d, IH). 7.62 (d, IH), 7.49 (m, 2H), 7.08 (d, IH), 6.60 (br, s, 
IH), 4.22 (s, 2H). 3.19 (s. 3H) ppm. MS CES+): m/e= 403.3 (M+H); LCMethod A/2.89 min. 
[00336] RTflmple 9: Preparation of 6-f4-f5-Cvr lnprQPvl-2H-nvra7ol-3-YlaminQ)-0- 
pheTivl-pvrimi> <<"-?-v1ainino1 1 ■2-dihvdro-indazoI-3-one. 
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[00337] A solution of (2-cWoro-6-phenyl-pyiiinidin-4-yl)-(5-cyclopropyl-2H-pyra2ol-3- 
yl)-ainine (50.0 mg, 0.160 mmol) and 6-aimno-3-oxo-2,3-dihydro-indazole-l-carboxylic acid 
tert-butyl ester (119.6 mg. 0.480 mmol) in tert-butanol (0.6 mL) was refluxed for 3 days. 
After 3 days reflux, the reaction mixture was concentrated and the residue was washed with 
water. The crude material was collected by filtration and treated with TFA (0.5 mL, 6.5 
mmol) in CH2CI2 (5 mL) for 3.5 hrs. After evaporation of the solvent, the crude product was 
purified by HPLC to provide a light yellow solid as TFA salt (32.5 mg, 37.7 % yield). 
[00338] 'H NMR (500 mHz, DMSO-dfi) 5 1 1.08 (br s, IH), 9.64 (s, IH), 7.95 (s, 3H), 7.59 
(m, 4H), 7.20 (d, IH). 6.89 (br s, IH), 6.12 (s, IH), 1.83 (br s. IH), 0.88 (s. 2H), 0.60 (br s, 
2H) ppm. MS (ES+): m/e= 425.3 (M+H), 423.2 (M-H); LCMethod A/4.30 min, 100.0 % 
purity by area %. 

[00339] P.yaVn ple 10: Preparation of 6-r4-f5-Cvclopro pvl-2H-pvra7"|-^-v1aTninn^-6- 
methvl-pvridQr3.2-dTpvrimidm-2-vlamin o1-1.2-dihvdio-inda2X3l-3-one. 




[00340] A solution of (2K:Woro-6-methyl-pyrido[3>d]pyriimdin-4-yl)-(5-cyclopropyl- 
2H-pyrazol-3-yl)-amine (49.8 mg, 0.166 mmol) and 6-amino-3-oxo-2,3-dihydro-indazole-l- 
carboxylic acid tert-butyl ester (82.6 mg. 0.312 mmol) in NMP (1.0 mL) was heated up to 
100»C for 1.5 hours. 

[00341] The reaction mixture was cooled to room temperature and poured into water, 
basified with saturated aqueous NaHCOs to pH = 8-9. The crude material was collected by 
filtration and treated with TFA (0.5 mL. 6.5 mmol) in CH2a2 (5 mL) for 4 his. After 
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evaporation of the solvent, the crude product was purified by HPLC to provide a light yellow 
solid as TFA salt. 

[00342] Example 11: Preoaiation of 6-r4-f5-Cvclobu tvl-2g-DVrazQl-3-vlaiDinoV 
quinazolin-2-v1aminol-1.2-dihvdro- it'Hflrftl-'=<-mift 



[00343] 6-[4-(5-Cyclobutyl-2H-pyrazol-3-ylamino>quinazolin-2-ylaniino]-l,2-dihydro- 
indazoI-3-one was prepared by a similar method as described above to yield a white solid 
(68% yield) NMR (500 MHz, DMS0.d6) ^12.5 (br s. IH), 11.5 (br s, 2H), 10.6 (br s, IH), 
8.67 (d, IH). 7.87 (t, IH), 7.86 (t. IH), 7.70 (d, IH), 7.63 (d, IH), 7.49 (t, IH), 7.45 (br. IH), 
7.11 (d, IH), 6.25 (br, s, IH). 3.30 (m, IH). 2.15 (br. 2H). 1.89 (m. 4H) ppm. MS (ES+): 
in/e= 413.3 (M+H^); LC/Method A/2.69 min. 

[00344] RTanmIe 12: 6-r4-f5-Ethvl-2g-Pvra 7^1-^-v1aTninQ'>-quina2oUp-'?-Yla"iinn1-1 .2- 
dihvdro-indazol-3-one. 



[00345] 6-[4-(5-Ethyl-2H-pyra2ol-;3-ylamino)-quinazolin-2-ylamino]-1.2-dihydro-indazol- 
3-one was prepared by a similar method as described above to yield a pale-yellow solid. 
NMR (500 MHz, MeOD) ? 8.30 (br, IH), 7.79 (br. IH). 7.71 (br. IH), 7.53 (br. IH), 7.44 
(br. 2H), 7.11 (br. IH). (5.20 (br, IH), 2.44 (br, 2H), 0.99 (m, 3H) ppm. MS OES+): m/e= 
387.4 (M+H); LC/Method A/2.56 min. 

[00346] Example 13: fi.r4-rS.Faran-2 -vl-2fl-pvrazol-Vvlainino^-Qiiinazolin-2-vlamino1- 
1 .2-dihvdr n-jnria7;nl-3-oine. 
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[00347] 6-[4-(5-Furan-2-yl-2J?-pyrazol-3-ylamino)-qiiinazolm-2-ylaimno]-l^-dihyd^ 
indazol-S-one was prepared by a similar method as described above to yield a white solid. 
NMR (500 MEJz, MeOD) 6 8.45 (d, IH), 7.92 (t, IH), 7.86 (d. IH). 7.65 (d, IH), 7.58 (m. 
2H). 7 J3 (br, IH), 7.25 (dd, IH), 6.75 (br, IH), 6.53 (dd, IH), 6.44 (br, IH) ppm. MS (ES+): 
m/e= 425.39 (M+H); LC/Method A/2.68 min. 

[00348] Example 14: 6-r6-Methvl-4-(5-methvl-2H-pvrazol-3-vlam inoVDvridor3.2- 
d1pvrimidin-2-y1aTniTin1-1.2-dihvdro-inda201-3-one 




[00349] 6-[6-Nfethyl-4-(5-methyl-2H-pyra2ol-3-ylaimno)-pyrido[3,2-4]pyrimidin-2^ 
ylamino]-l,2-dihydro-indazol-3-one was prepared by a similar method as described above to 
yield a Hght yellow soUd (34.0 % yield). 'HNMR (500 mHz, DMSO-de) 5 11.26 (br s, IH), 
10.34 (br s, IH), 7.84 (m, 2H), 7.66 (d, IH), 7.58 (d, IH), 7.09 (d, IH), 6.47 (br s, IH), 2.13 
(s, 3H), 2.60 (d, 3H) ppm. MS (ES+): m/e= 388.3 (M+H). 386.2 (M-H); LCYMethod A/3.59 
min, 100% purity by area %. 

[00350] FTam ple 1 5: 6-r4-(5-CvcloproDvl-2H-pvrazol-3-vlainino)-6-methvl-Pv ridor3.2- 
dlpyrimi din-^-vl aminol- 1 .2-dihvdro-inda2ol-3-one 
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[00351] 644-(5-Cyclopropyl-2H-pyra20l-3-ylamino>6-methyl-pyrido[3^^^ 
ylaznino]-l,2-dihydro-indazoI-3-one was prepared by a similar method as described above to 
yield a yeUow solid (34.3 % yield). NMR (500 mHz, DMSO-de) 5 11.38 (br s, IH), 10.40 
(hr s. IH), 7.91 (d, IH), 7.75 (d, ZH), 7.67 (d, IH), 7.15 (d, IH). 6.35 (br s. IH). 1.82 (br s, 
IH), 0.88 (s, 2H). 0.54 (d, 2H) ppm. MS (ES+): m/e= 414.3 (M+H), 412.3 (M-H); 
LC/Method A/3.80 min, 100% purity by area %. 

[00352] Example 16: 6-r 5-Methvl-4-f 5-methvl-2H-pvrazol-3-Y laTniTin )-quina2olin-2- 

vlainino1-l,2-dihvdro-indazol"3~one 



[00353] 6-[5-Methyl-4-(5-methyl-2H-pyrazol-3-ylamino)-quinazolin-2-ylamm 
dihydro-indazol-3-one was prepared by a similar method as described above to yield an off- 
white solid (35.7% yield). NMR (500 mHz, DMSO-dg) 5 12,47 (br s, IH), 11.43 (br s, 
IH), 10.79 (br s, IH), 9.80 (br s, IH), 7.7l(t, 2H), 7.66 (d, IH), 7.45 (d, IH), 7.30 (d, IH), 
7.09 (d, IH), 6.28 0>r s, IH), 2.92 (s, 3H), 2.08 (s, 3H) ppm. MS (ES+): m/e= 387.3 O^+H), 
385.3 (M-H); LCVMethod A/3.68 mdn, 100% purity by area %. 

[00354] Example 1.7: 6-r4>(5-Cyclopropvl-2H"pvra7.n1-^^Y ^am moVS-methvl-quinazoto 
2-vlaTniTioVl .2-dihvdro-indazol-3-one 



[00355] 6-[4<5-Cyclopropyl-2H-pyrazol-3-ylainino)-5-methylHqiiinazolin-2-ylamino]- 
l,2-dihydro-indazol-3-one was prepared by a similar method as described above to yield an 
off-white solid (45.8% yield). ^H NMR (500 mHz, DMSO-de) 5 12.55 (br s, IH), 11.43 (br s, 
IH), 10.70 (br s, IH), 9.82 (br s, IH), 7.68 (m, 2H), 7.44 (d, 2H), 7.29 (d, IH), 7.10 (d, IH), 
6-12 0>r s, IH), 1.71 (br s, IH), 0.83 (s, 3H), 0.38 (br s, 3H) ppm. MS (ES+): m/e= 413.3 
(M+H). 411.3 (M-H); LC/Method A/4.01 min, 100% purity by area %. 
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[00356] Example 18: Preparation of 6-substituted 6-r4-f 5-CvcloDroDvl-2H-PVrazol>3- 

ylamino)-qmnazolin"2-Ylamino1-1 .2>dihv(fro-mdazol-3 

[00357] Scheme X; 

H 

^^N02 2)NH3/dloxane ^^NOg THF A ^^^NOj 




Pd/CEtOHH2 ^N.^.^.^^^ COCl2/Toluene 



dioxane A 

H 



R O 




[00358] Preparation of 6-[4-(54::ydopropyl-2ffTpyrazol-3-ylanrino)-6-piperidin-l-yl- 
quinazolin-2-ylamino]-l ,2-dihydro-indazol-3-one 




[00359] Step A: 5-Fluoro-2-nitro-beiuamide: 

[00360] To 5-Huoro-2-nitro-benzoic add (3g. 16,2imnol) in 200 mL of methylene 
chloride was added oxalyl chloride (2.26g, 17.8inmol) and a drop of DMF. After stirring for 
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2h, the solution was poured into concentrated NH4OH. The partial solution was poured into 
water, extracted with Ethyl acetate, dried (Na2S04) and concentrated to give 5-Fluon>2- 
nitrcKbenzamide (2.61g, 88% yield) used without purification. LCMS m/e 185.1(M+H) 
183.2 (M-H), HPLC tr=2,9niin (100%). 



[00361] StepB: 2-Nitro-5-piperidin-l-yl-beii2ainide 

[00362] To 5-Fluoro-2-nitro-ben2aimde (850mg, 4.07mmol) in THF (lOOniL), was added 
piperdine (381mg, 4.47nmol) and diisopiopyl ethyl amine (780 mL, 4.07nmiol) and the 
solution was heated to 70 C in a sealed tube for 12h. The resulting yellow precipitate was 
collected to give 2-Nitro-5-piperidin-l-yl-benzainide 948mg (100% yield) HPLC tr=3.58min 
(100%), FIA m/e 250.2(M+H) 248.8 (M-H); HNMR (500 MHz, dmso): 5 7.95 (lH,d), 7.85 
91H, bs), 7.50 (IH, bs), 6.97 (lH,d), 6.80 (IH, s), 3.50 (4H, m), 1.70-1.50 (6H,m). 



[00363] StepC: 2-Aiiiino-5-piperidm-l-yl-benzamide 

[00364] To 2-Nitro-5-piperidin-l-yl-ben2amide (948mg, 4.07mmol) in Methanol (lOOmL) 
was added Pd/C (10%) followed by H2 (1 ATM). After lOh. the solution was filtered and 



title compound as a white solid (510mg, 51% yield). HA m/z 220.1 (M+H) 218 (M-H) 



[00365] StepD: 6-Piperidiii-l-yl-l&-qii{nazoline-2,4-dioiie 

[00366] 2-Amino-5-piperidin-l-yl-ben2amide (210mg, 2.33mmol) in dry dioxane (50mL) 
was treated with 2N phosgene solution (1.28 mL in toluene). The resulting orange precipitate 
was heated to 80 C to give after 3h, a pale yellow solid. The solution was cooled in an ice 





concentrated. Flash chromatography (0-5%methanol in methylene chloride) afforded the 
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bath and the product was collect by filtration to give 6-Piperidin-l-yl-lH-quina2oline-2,4- 
dione 525mg (91% yield) HPLC tr=3.6min (85%), LCMS m/e 246.2 (M+H). 



[00367] Step E: 2,4-IMcUoro-6-piperidin-l-yl-quinazollne 

[00368] To 6-Piperidin-l-yMH-quinazoline-2,4-dione (522mg, 2.13 mmol) and triethyl 
amine hydrochloride (1.2g, 8.5mmol) was added POCI3 (20mL) and the solution was heated 
to 120 C for 72h. POCI3 was removed in vacuum and the resulting brown oil was quenched 
with ice water and treated with saturated NaHC03, to afford a tan solid. Filtration and 
drying in vacuum gave title compound 550mg (91% yield). HPLC tr=8.56 min (100%), HA 
m/z 282.1 (M+H), HNMR (500 MHz, dmso): .5 8.05-8.00 (IH, d), 7.85-7.80 (IH, d). 7.20 
(IH, s). 5.50^.40 (4H, m). 1.70-1.60 (6H, m). 



[00369] Step F: (2-CUoro-6-piperidm-l-yI-quinazolin-4-yI)-(5-cydopropyl-2H- 
pyimol"3-yl)-amine 

[00370] To 2,4-Dichloro-6-piperidin-l-yl-quinazoline (lOOmg, 0.365nmiol), in ethanol 



resulted in the formation of a white precipitate. The partial solution was stirred for lOhr and 
(2-ChlQro-6-piperidin-l-yl-quina2oUn-4-yl)-(5-cyclopropyl-2ff-pyrazol-3-yl>a^ was 
colleted by filtration to give 80mg (61% yield). HPLC tr=4.90min (100%), LCMS m/e 
369.31 (M+H), 367.28 (M-H) tr=3.41min, HNMR (500 MHz, dmso): g 12.30-12.25 (IH, 
bs), 10.67 (IH, s), 7.80-7.85 (IH, s), 7.65 91H. d), 7.50 (IH. d), 6.50 (IH, bs), 3.40 (4H,mO, 
2.90 (IH, m), 1.70-1.55 (6H, m), 0.95 (2H, m). 0.70 (2H, m). 





(5omL) was added 5-Cyclopropyl-2H'-pyrazol-3-ylamine (88mg 0.71mmol). The additional 
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[00371] Step G: 6-[4-(5-Cyclopropyl-2H-pyrazol-3-ylamino)-6-pipericiin-l-^^ 
2-ylainino]-l ,2-dihydro-mdazol-3-one 

[00372] To (2-CWorc>-6-piperidin-l-yl-qumazoUn-4-yl)-(5-cyclopropyl-2ir-p^ 
amine (80 mg, 0.217inmol) in NMP (1 mL) was added 6-Amino-3-oxo-2,3-dihydro- 
indazole-l-carboxylic acid terf-butyl ester (65 mg. 0.26 mmol) and heated to 90*C for 12hr 
in a sealed tube. Solution was poured into sat. NaHCOa, resulting in a brown solid. The 
dried solid was taken up in 5 ml of methylene chloride and treated with 5 mL of TFA for 6 
hr. The reaction was evaporated and the title compound was isolated by preparative HPLC to 
give a yellow solid (47,5 mg). HNMR (500 MHz, dmso); §11.45 (IH, bs), 10.45 (IH, bs), 8.0 
(IH, s), 7.70 (Ih, m), 7.6 (lH,m). 7.5 (IH. m), 7.4 (IH, s). 7.1 (IH, m), 6.25 (IH, bs), 3.3 
(4H, bs), 2.80-2.55 (7H, m), 0.80 (2H, m), 0.40 (2H, m); HPLC tr = 3.51 min (10% to 90% 
MeCN over 8min, total time 12min, 3 x 150 nam C18 colunm) FIA m/e 482.5 (M+H), 480.2 
(M-H). 

[00373] Example 19: 6 44-(5-Cyclopropyl-2H-pyrazol-3-ylanmio>5>phenyl-pyriniidin-2- 
ylamino]-! ,2-dihydro-indazol-3-one 
[00374] Scheme XI: 
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g' 

DMSO K3PO4 
60tC 




6N HCI 
MeOH 





[00375] Step A: 2,4-Dimethoxy-5-phenyl-pyriiiiidine 

[00376] To 2,4~Dimethoxypyriimdiiie-5-boronic acid (200ing, 10.6mmol), lodobenzene 
(326mg, 1.60mmol) and K3PO4 (900mg, 4.24inmol) in DMSO (5mL, purged with Ar) was 
added l,rbis(diphenylphosphino)ferrocene palladium chloride, complex with 
dichloromethane (12mg) and the reaction solution was heated to 60 C in a sealed tube. The 
solution was heated for 2h, stirred at room temperature for lOhr and filtered through celite. 
The solution was poured into sat NaHCOs to give a gray solid. This material was collected, 
dissolved in ethyl acetate, dried (Na2S04). Hash chromatography 0 to 2% methanol in 
dichloromethane gave 2,4-Dimethoxy-5-phenyl-pyrimidine (171mg, 75% yield). HPLC 
tP=5.62min (83%), HA m/e 217.2 (M+H), HNMR (500 MHz, CDa3): $8.25 (IH, s), 7.45- 
7.29 (5H, m), 4.00 (3H, s), 3.98 (3H, s). 
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[00377] StepB: 5-Phenyl-Ltf-pyiimidine-2,4-dione 

[00378] 2,4-IMmethoxy-5-phenyl-pyriimdine was suspended in 6N HCl and heated to 100 
C for 24 h. Solution was cooled in an ice bath to afford title compound as a white solid 
119mg (80% yield). HNMR (500 MHz, dmso):. 511.25 (lH,s), 11.15 (lH,d). 7.65 (IH, d). 
7.55 (2H. d), 7.35 (2H, m), 7.25 (IH. t). 




[00379] Step C: 2,4-Dichloro-5-phenyl-pyrimidine 

[00380] To 5-Phenyl-li?-pyrimidine-2,4-dione (llOmg, 0.585mmol) and triethyl amine 
hydrochloride (317mg, 2.3mmol) was added POCI3 (ISmL) and the solution was heated to 
120 C for 72h. POCI3 was removed in vacuum and the resulting brown oil was quenched 
with ice water and treated with saturated NaHCOs, extracted with ethyl acetate, washed with 
brine, dried (Na2S04) to give 2,4-Dichloro-5-phenyl-pyrimidine ISlmg (100% yield). HPLC 
tr=7.09min (100%), FIA-MS 224.9 (M+H), HNMR (500 MHz, CDCI3) §8.49 (IH, s), 7.45 
(3H,m),7.35(2H,m). 




[00381] Step D: (2-CWoro-5-phehyl-pyrimidin-4-yl)-(5-cyclopropyl-2H-pyrazoW^^ 
amine • 

[00382] To 2,4-Dichloro-5-phenyl-pyrimidine (187mg, 0.83mmol) and tiethylamine (255 
jiL, 1.83 mmol) in ethanol (25mL) was added 5-Cyclopropyl-2ff-pyrazol-3-ylamine (142mg, 
L16mmol) and the solution was heated to 80 C for 14h. The solvent was removed in 
vacuum, and the title compound was obtained by flash chromatography (0-2% methanol in 
dichloromethane) to give: 150mg (60% yield). HPLC tP=6.68min (87%), LCMS m/e 312.1 
(M+H), 310.0 (M-H). 
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N 

H H 



[00383] Step E: 6-[4-(5<:yclopropyl-2H-pyra2©10-ylamino>5-phenyl-pyiiinidm-^^ 
ylaniino]-l,2-dihydio-indazol-3-one 

[00384] To ((2-CMoro-5-phenyl-pyriimdm-4-yl)-(5-cydopropyl-2J^-pyrazol-3-yl)-anu 
(75mg, 0.241 mmol), was added 6-Ainino-3-oxo-2;3-dihydro-indazole-l-carboxylic acid 
teft-butyl ester (ISOmg, 0.72 mmol) in n-butanol and the solution was heated to 95"C in a 
sealed tube. After 12 hr, the solution was concentrated and the title compound was isolated 
by preparative HPLC as a white solid (5.2 mg, 5% yield) HNMR (500 MHz, MeOH d-6) 
. 07.82-7.80 (2H, m), 7.59-7.5Q (6H, m), 7.19-7.17 (IH, m), 6.08 (IH. s), 2.65 (IH, m), 0.91- 
0.89 (2H, m), 0.45 (2H, m); LCMS m/e : 1.9 min. 425.1 (M+H), 423.1 (M-H). 
[00385] Example 20: Preparatio n of 6-r4-f5-CvclQnropvl-2H-pvrazol-3-v1amino>-5-. 
thiophen-2-vl-pvrimidin-2-vlamino1-1 .2.dihvdro-indazol-3-one 




[00386] 6-[4-(5-Cydopropyl-2H-pyrazol-3-ylamino)-5-ltoophen-2-yl-pyrimidin^ 
ylainino]-l,2-dihydro-indazol-3-one was prq)ared in a similar manner as shown in Scheme 
XI to afford a white soUd (12.6 % yield). H-NMR(DMSO-d6, 500mHz) 5 11.14(s, IH), 
10.08(s. IH), 8.93(s.lH), 8.07(s, IH). 7.73(d. 2H). 7.58(d, IH). 730(m; IH). 7.23(m, IH). 
7.13(d. IH). 6.15(8, IH), 1.81(m, IH), 0.86(m. 2H), 0.56(m, 2H). MS (ES+): m/e= 431.1 
(M+H), 429.0 (M-H); LOMethod A/3.739 min, 93.6% purity by area %. 
[00387] Example 21r Preparation of 6-f4-f5 CvcloprQp vl-2f/-pvra7,o1-3-vlaniino)-6- 
sub3tituted-quinazo1in-?--y1aniino1-1.2-dihvdro-indazol-3-one: 
[00388] Scheme Xn: 
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[00389] Preparation of 6-[4-(5<;yclopropyl-2H-pyrazol-3-ylamino)-6-phenyl^^ 
2-ylaimno]-l,2-dihydro-inda2ol-3-one 
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OH 




[00390] Step A: 6-k»do-quinazolme-2,4-diol 

[00391] To a solution of commercially available 2-amino-5-iodobenzoic acid (Ig, 3.80 
mmol) in water (5 mL) and 2N aqueous sodium hydroxide (1.9 mL, 3.80 mmol), was added 
sodium cyanate (272 mg, 4.18 mmol). The reaction mixture was then diluted with dioxane (3 
mL). The reaction mixture was maintained at s^proximate pH 6-7 over the course of 3 houre, 
by the addition of acetic acid (228 (il). The mixture was stirred at room temperature for 18 
hours tiien cooled to 0 C. The pH of tiie reaction was adjusted to 13-14 with the addition of 
6N aqueous sodium hydroxide (1 mL), then the mixture was heated at 55 C for 3.5 hours. 
The reaction mixture was cooled to 0 C and tiie precipitate was collected, washed vwfli water, 
then dried by lyophilization to give 6-iodo-qmnazoline-2,4-diol as a lavender solid, (849 mg, 
78%). HNMR (500 MHz, DMSO).§6.72 (d, IH), 7.53 (d, IH), 7.95 (s. IH), LCMS m/e 
286.98 (M+H). 



CI 




[00392] StepB: 2,4-Dichloro-6-iodo-quinazoline 

[00393] To a suspension of 6-iodo-quinazoline-2,4-diol sodium salt (849 mg, 2.74 mmol) 
in phosphorus oxychloride (20 mL), was added ttiethylamine hydrochloride (1.70 g. 12.32 
. mmol). The reaction mixture was heated at 100 C for 16 hours, then concentrated in vacuum. 
Ice chips were added to the remaining residue, which was diluted witii dichloromethane, 
washed with water and saturated aqueous sodium bicarbonate, then dried over magnesium 
sulfate to ^ve 2,4-dichloro-6-iodo-quinazoline as an off-white solid (799 mg, 90%). HNMR 
(500 MHz, DMSO) ^7.82 (d, IH), 8.45 (d, IH), 8.63 (s, IH). 
LCMS (ES+) m/e 324.8 (M+H). 
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[00394] Step C: (2-Chloro-6-iod()-quinazolin-4-yl)-(5-cyclopropyl-2ff-pyrazol-3-yl)- 



amine 



[00395] To a suspension of 2,4-Dichloro-6-iodo-quinazoline (3.14g, 9.66mmol) in ethanol 
(200mL) was added 5-Cyclopropyl-2H-pyrazol-3-ylamine (2,14g, 19.3mmol) in ethanol 
(SOmL) and the partial solution was stined for 4h. Filtration afforded (2-Chloro-6-iodo- 
quinazolin-4-yl)-(5-cyclopropyl-2H-pyrazol-3-yI)-amine (3.21& 81% yield). HNMR (500 
MHz, dmso) 6 12.39 (lH,bs), 1057 (IH. s). 9.15 (IH. s). 8.13 (IH, d), 7.45 (IH, dO, 1.99- 
1.90 91H, m), 0.99-0.90 (2H, m), 0.8(W).70 (2H, m). 



ylamino]-l,2-dihydro-indazol-3-one 

[00397] To (2-Chlbrc>^4odoHiuinazolin-4-yl)-(5-cyclopropyl-2H-pyrazol-3-yl)-aniine 
(208mg, 0.606mmol) in NMP (ImL) was added 6-Amino-3-oxo-2,3-<iihydro-indazole-l- 
caiboxyUc acid tert-butyl ester (252mg, 1.01 mmol) and THF (3mL) and the solution was 
heated to 100 C in a sealed tube. After 4h, the solution was poured into sat. NaHC03, and 
extracted with ethyl acetate, dried (Na2S04) and concentrated in vacuum to give the title 
compound as a white soUd (300mg, 95 % yield). LGMS m/e: 625.2 (M+H), 623.2 (M-H). 



[00398] Step E: [2-Chloro-6-(2-chIoro-phenyl)-quinazolin-4-yl]-(5-cyclopn)pyl-2H- 
pyrazol-3-yl)-aniine 

[00399] To (2-Chloro-6-iodo-quinazolin-4-yl)-(5-cyclopropyl-2H-pyrazol-3-yl)-aimne 
(lOOmg, 0.243mmol) and 2-chlorophenyl boronic acid (57mg, 0364mmol) in DMSO (5mL, 




[00396] Step D: 



6-[4-(5-Cyclopropyl-2fl-pyrazol-3-ylamino)-6-iodo-quinazolin-2- 
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purged with Ar) was added 1.5M potassium phenolate solution (648 jiL, 0.97ininol) and 



l,rbis(diphenylphosphino)ferrocene palladium chloride, complex with dichloromethane 
(27mg) and the solution was heated to 60 C in a sealed tube. After Ihr. solution was poured 
into sat. NaHCOa resulting in a yellow solid that was coUeted by fiOitration. Flash 
chromatography (1-4% methanol in dichloromethane) to give: 73mg (63% yield). LCMS 
m/e: 396.2 (M+H), 394.2 (M-H) 

[00400] HNMR (500 MHz. dmso) 5 12.30 (IH, bs), 11.95 (IH, s), 8.80 (IH, s), 7.95 
(IH, d), 7.75 (lH,d), 7.65 (IH, m). 7.59 (IH. m), 7.50-7.45 (2H, m), 6.50 (Ih, bs), 1.90 (IH, 
cm, 0.95 (2H, m), 0.75 (2H, m). 



[00401] Step F: 6-[4-(5-Cyclopropyl-2ff-pyrazol-3-ylamino)-6-phenyl-quinazolin-2- 
ylamino]-l ,2-dihydro-inda2ol-3-one 

[00402] To 6-[4-(5-Cyclopropyl-2fr-pyrazol-3-ylaniino)-6-iodo-qumazoUn-2-ylamin^^ 



mmol) in DMSO and 1.5 M potassium phenolate (2.6 mL) was added PdQi (dppf)2 (175 mg) 
and the solution was heated to lOO'C in a sealed tube. After 12 hr, the solution was diluted 
with water, extracted with ethyl acetate, dried (Na2S04) and concentrated. The tifle 
compound was isolated by preparative HPLC as a white solid (0.82 mg). HPLC tr = 5.14min 
(10% to 90% MeCN over 8min, total time 12min, 3 x 150 mm CI 8 column) FIA m/e 475.55 
(M+H). 473.55 (M-H). 



[00403] 6-[6-(2-Chloro^phenyl)-4-(5-K:yclopropyl-2H-pyrazol-3-ylaminoH 
ylamino]-l,2-dihydro-inda2ol-3-one 




H 



l,2-dihydro-indazol-3-one (300 mg, 0.48mmol), and phenyl boronic acid (88 mg, 0.72 
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[00404] To [2-CMoro-6-(2-chloro-phenyl)-quinazoUn-4-yl]-(5-cyclopropyl-2H-py^ 
yl)-aimne (70mg, 0.35mmol) in NMP (3niL) was added 6-Amino3-ox(>-2.3-dihydro- 
indazole-l-caiboxylic acid fert-butyl ester (88mg, 0.35 mmol) and the solution was heated to 
120 C in a sealed tube. After 12h, the solution was heated to 130 C for additional 2h. The 
cooled solution was directly purified by preparative HPLC to give a pale yellow solid 
2.4mg, 2.7 % yield). HPLC tr = 4.92 min (10% to 90% MeCN over 8niin, total time 12min, 3 
X 150 mm CIS column) LCMS m/e 50928 (M+H), 507.17 (M-H), tr = 2.50 min (10% to 
90% MeCN). 

[00405] Example 22: 6-r4-(5-IsQproovl-2H-pvrazol-3-v laTTiinQ)-6>phenvl-Quinazolm-2- 

ylaminol - 1 ,2-dih vdro-indazol-3-one. 




[00406] 6-[4-(5-Isopropyl-2H-pyrazol-3-ylaimno)-6-phenyl-^uina2X)Un-2-ylam^ 
dihydro-indazol-3-one was prepared by a similar method as described above to yield a white 
soUd NMR (500 MHz, MeOD) 5 8.62 (s, IH), 8.10 (d, IH), 7.71 (m, 3H), 7.60 (d, IH), 
7.42-7.31 (m, 4H), 7.12 (d, IH), 6.18 (br, IH), 2.77 (m, br, IH), 1.04 (d, 6H) ppm. MS 
(ES+): m/e= 477.3 (M+H); LC/Method A/3.12 min. 

[00407] Exam ple 23: Preparation of 6-r4-(5>Ethvl-2H-p vra2Ql>3-vlaminoV6-phenvl- 
quinazolin-2-vlaminQV 1 .Z-dihydro -indarnU^-nne! 




[00408] 6-[4-(5-Ethyl-2H-pyrazol-3-ylamino)-6-phenyl-quinazolin-2-ylaaiino]- ,2- 
dihydro-indazol-3-one was prepared by a similar method as described above to yield a pale- 
yellow soUd NMR (500 MHz, MeOD) 6 8.63 (s, IH), 8.11 (d, IH), 7.71 (m. 3H), 7.60 (d. 
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IH), 7.42 (m; 3H), 7.34 (t, IH). 7.12 (d, IH), 6.22 (br, IH), 2,45 (q, 2H). 1.00 (t, 3H) ppm. 
MS CES+): ni/e= 463.3 (M+H); LC/Method A/3.05 min. 

[00409] Example 24: Preparatdon of 6-^4-f2-Chloro-phenvn-6-(5-cvclQp rn pvl-2M- 
PV^a2o^3-v laIninoVpv^imidin-2•^vlamino^^l.2^^ 
[00410] Scheme YTH; 




[00411] Step A: 6-(2.Chloro-phenyl)-lH-pyriimdme-2,4.dione. 
[00412] Methyl 2-chlorobeTizoyl acetate (Ig, 4.7 mmol) and urea (0.282 g, 4.7 mmol) 
were taken into a sealed tube and heated at 125 C for 20 hours. The reaction was cooled to 
room temperature and ethanol was added to the reaction mixture. The solid was filtered to 
afford 0.14 g of the desired product. HPLC (Rt 3.336 mins., 95% purity). MS (ES+): m/e 
221.1 (M-KO; 223.1 (M+H) 

[00413] StepB: 2,4-DicUoro-6-(2-cUoro-phenyi)-pyiiiiiidine. 
[00414] 6-(2-Chloro-phenyl)-lH-pyrinaddine-2,4-dione (200 mg, 0.9 mmol) was taken into 
5 ml of POCI3. Triethylamine hydrochloride (495 mg) was added to the mixture and heated 
at 100 C for 18 hours. The mixture was colled and evaporated in vacuo to afford a white 
solid. The solid was suspended in ice water and was carefully basified with saturated sodium 
bicarbonate. A precipitate was collected by vacuum filtration and dried ovemight to afford 
183 mg (73% yield) of the desired product. HPLC Rt 8.006 mins (100% purity); MS (ES+) 
m/e 261.0 (M+H) 

[00415] Step C: [2-ChIoit)-6-(2-cUoro-phenyl)-pyrimidin-4-yl]-(5-cyclopropyl-lH- 
pyrazoI-3-yI)-amine. 
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[00416] 2,4-DichlorQ-6K2-<5Uoio-phenyl>pyriimdine (180 mg, 0.694 mmol) and 5- 
cyclopropyl-lH-pyrazol-3-ylan)ine (128 mg, 1.04 mmol) was taken into 3 ml of ethanol. The 
reaction was stiired at room temparatuie for 4 days. Hie reaction was evaporated in vacuo 
and the crude product purified by flash chromatography (Si02) eluting with ethyl acetate/ 
hexane (1:1) to afford 93 mg of the desired product. HPLC (C18 column) Rt 6.23 mins.; 
MS m/z 346.1 (M+H) 344.1 (M-H) 




[00417] Step D: 6-[4-(2-Chloro-phenyl)-6-(5-cyclopropyl-2H-pyrazol-3-yIamino)- 
pyrimidin-2-ylamino]-l,2-dihydro-indazol-3-one was prepared in a similar manner as 
described above to afford a white soUd (32.1 % yield). H-NMR(DMS0-d6) 5 11.16(br s, 
IH). 9.76(brA IH), 7.68(br s.lH). 7.57(m, 2H), 7.46(m, 4H), 7.12(d, IH), 6.54(br s, IH), 
6.04(br s,lH), 1.74(s,lH), 0.80(d, 2H), 0.49(s, 2H). MS (ES+): m/e= 459.2 (M+H), 457.2 
(M-H); LC/Method A/3.574 jnin. 100% purity by area %. 

[00418] Example 25: Preparation of 6-r6-^5-Cvclopropvl-2 ff-Pvrazol-3-Y'a"^^"''>)-^- 
substituted-pvrimidin-4-Yl amino1-l .2-dihvdro-indazol-3-one 
[00419] Scheme XIV! 

N-NH 



HN 



11/ A 



R^N^CI 



N'NH 



BOC 




N 

R'^N^N'^^^^N 
H " 
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[00420] 6-[6-(5-Cyclopropyl-2H-pyrazol-3-ylan]ino)-2-methylsulfanyl-pyrimidin-4- 
ylamino]-l^-dihydro-indazol-3-one was prepared as depicted generally above in Scheme 
XrV to yield a white soHd. NMR (500 MHz, DMS0-d6) 5 10.88 (br, IH), 9.43 (s, IH), 9.39 
(s. IH). 7.86 (s. IH), 7.46 (d, IH), 7.00 (dd, IH), 6.45 (br, IH), 5.84 (br, IH), 2.52 (s, 3H, 
covered by DMSO), 1.87 (m, IH), 0.92 (m, 2H), 0.66 (m, 2H) ppm. MS (ES+): m/e= 395.1 
(M+H); LC/Method A/2.71 min. 




[00421] 6-[6-(5-Cyclopropyl-2H-pynizol-3-ylamino)-pyriniidin-4-ylainino]-l,2-dihydro- 
indazol-3-one was prepared as described generally above in Scheme XTV to yield a white 
soUd NMR (500 MHz, DMSOKi6) 8 11.9 (br, IH), 10.75 (br, IH), 10.45 (br, IH), 9.41 (s, 
IH), 9.32 (s. IH), 8.26 (s, IH), 7.94 (s, IH), 7.45 (d, IH), 7.01 (d, IH), 6.75 (br, IH), 5.81 
(br, IH), 1.87 (m. IH), 0.92 (m, 2H), 0.66 (m, 2H) ppm. MS (ES+): ni/e= 349.1 (M+H); 
LC/Method A/2.45 min. 
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[00422] 6-[4-(5-Cyclopropyl-2ff-pymol-3-ylamino)-6-methyl-pyrimidin-2-ylai^ 
dihydro-indazol-3-one was piepated as generally described above in Scheme XIV to yield a 
white soUd NMR (500 MHz, MeOD) 8 7.82 (d, IH), 7.58 (s, br, IH), 7.24 (d. IH). 6.33 (s, 
br, IH). 5.98 (s, IH), 2.48 (s, 3H), 1.83 (m, br, IH), 0.95 (m, br, 2H), 0.48 (m, br, 2H) ppm. 
MS CES+): nj/e= 363.1 (M+H); LC/Method A/2.44 min. 



l,2-dihydio-indazol-3-one was prepared according to the g^eral procedure described in 
Scheme XIV to yield an off-white solid (4.13 % yield). H-NMR(DMS0-d6, 500 mHz) 8 10.5 
(s br, IH), 9.91(s, IH), 7.87(s br, IH), 7.50(m. 3H), 7.31(m, 3H), 7.06(d, IH), 6.30(s, IH). 
5.96(s, IH), 1.87(m, IH), 0.86(m, 2H), 0.64(m, 2H). MS (ES+): m/e= 441.1 (M+H). 439.1 
(M-H); LC/Method A/4.647 min, 96.6% purity by area %. 

[00424] Example 26: Preparation of 6-r4-('5-Cvclopropvl-2H-pvra2ol-3-vlamino')-6- 

phenvl-ri,3.51triazin-2-vlamino1-I.2-dihvdio-indazol-3-one 

[00425] Scheme XV 




HN-N 



[00423] 6-[4-(5-Cyclopropyl-2H-pyrazol-3-ylJunino>^phenoxy-pyrimidin-2-ylamino]- 




N'^N RMgBriDBher 

A ^ 
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[00426] Step A: (4-Chloro-6-phenyI41^,5]triazm-2-yI)-(5-cyclopropyl-2H-pyi^ 
yO-amine. . 

[00427] A solution of 5-cyclopropyl-2H-pyrazoI-3-ylamine (172 mg, 1.4 mmol) in 5 ml of 
THF was added dropwise to a solution of 2,4-dichloro-'6-phenyl-[l,3,5]triazine (452 mg, 2 
mmol) (ref: WO 0125220, p.l90) and diisopropylethylamine (0.35 ml, 2 mmol) in 15 ml of 
THF at room temperature then stirred for 18 hours. The reaction was jBltered and the filtrate 
evaporated in vacuo and the residue purified by flash chromatography (Si02) eluting with 8:2 
dichloromethane: ethyl acetate to afford 233 mg of the desired product. HPLC: Rt 6.803 
mins. MS: m/z 313.0 (M+H) 

[00428] Step B: 6-[4-(5-Cyclopropyl-2H-pyra2ol-3-ylamino)-6-phenyl-[l,3,5]tria2in-2- 
ylamino]-l ,2-dihydro-iQdazol-3-one. 

[00429] To a sealed tube was added (4-Chloro-6-phenyl-[l,3,5]triazin-2-yl)-(5- 
cyclopropyl-2H-pyrazol-3-yl)-amine (50 mg, 0.16 mmol) and 6-amino-3-oxo-2,3-dihydro- 
indazole-lK:arboxylic acid tert-butyl ester (80 mg, 0.32 mmol) in 1 ml of n-butanol. The 
contents were heated to 85 for 3 hours. The reaction was concentrated in vacuo to give a 
white solid that was dissolved in 3 ml of dichloromethane and 1 ml of trifluoro acetic acid 
and stiired for 5 hours at room temperature. The reaction concentrated and the crude residue 
purified by prep HPLC to afford 34 mg of the desired product as a light yellow sohd (39.4 % 
yield). H-NMR(DMSO-d^ 500 mHz) 5 10.95 (m,lH), 10.30 (m,lH), 9.91 (s,lH), 8.32 
(m,2H), 8.04 (m,lH), 7.49 (m,4H). 7.25 (m, IH), 6.14 (s br, IH), 1.85 (s, IH), 0.87 (s, 2H), 
0.67 (s,2H). 

[00430] MS (ES+): m/e= 426.1 (M+H), 424.1 (M-H); LC/Method A/4.723 min, 100% 
purity by area %. 
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[00431] 6-[4-(5-CyclopropyI-2H-pyrazol-3-ylanrino)-6-methyl-[13.5]tria2in-2-ylan^ 
l^-dihydro-indazol-3-one was prepared as described generally in Scheme XV to yield a 
white soUd (26.2 % yield). H-NMR (DMS0-d6, 500 mHz) 5 11.25 (s, IH), 10.60 (s br, IH), 
7.85 (m, IH), 7.62 (d. IH), 7.31 (m. IH), 6.14 (s, IH), 2.42 (s, 3H). 1.92 (m, IH), 0.95 (s, 
2H), 0.66 (m, 2H). MS (ES+): ni/e= 364.2 (M+H), 362.1 (M-H); LCTMethod A/3.111 min. 
98.0% purity by area %. 

[00432] Example 27: Preparation of 6-r4-Chloro-6-(5-cvclQDropvl-2H-Dvra2ol-3- 

Ylamino')-ri.3.51triazin-2-vlamino1-12-dihvdro-indazol-3-Qne 

[00433] Scheme XVI: 



[00434] Step 1: (5-Cydopropyl-ZH-pyimol-3-yl)-(4,6HiicIiIoro-[l^^triazm.2-yl)- 



[00435] A solution of 5-Cyclopn)pyl-2H-pyrazol-3-ylamine(334 mg, 2.71 mmol) in 2 ml 
of THF was added dropwise to a solution of 2,4,6-Trichloro-[l,3,5]triazine (500 mg, 2.71 
mmol) in 5 ml of THF at room tenq)aature. After 1 hour, the precipitate was collected to 
afford 370 mg (50.4% yield) of the desired product 




amine. 
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[00436] Step 2: 6-[4-Chloro-6-(5-cydopropyl-2H-pyra2ol-3-ylainino)-[l,3^]triazm 
ylaimno]-l,2-(iihydro-indazol-3-one 

[00437] 6-Amino-3-oxo-2,3-dihydro-indazole-l-carboxylic add tert-butyl ester (69 mg, 
0.277 mmol) and (5-Cyclopropyl-2H^pyra2ol-3-yl)-(4,6-dichloro-[13^]triazin-2-yl)-ainine 
(50 mg, 0.184 mmol) were taken into 1 ml of n-butanol and stirred at room temperature for 2 
hours. The solvent was evaporated in vacuo and the resulting white solid residue dissolved 
in dichloromethane-trifluoro acetic acid (1:1 mdxtuie, 2ml. After 3 hours, the solvent was 
evaporated in vacuo and the crude product purified by prep HPLC to afford 15 mg of the 
desired product as a white solid (16.4 % yield). H-NMR(DMS0-d6, 500mHz) 6 11.11 (m, 
IH), 10.41(s, IH), 10.29(s, IH), 7.11-7.82(m. 3H). 6.04(s, IH), 1.84(m, IH), 0.89(m, 2H), 
0.60(m, 2H). MS (ES+): m/e= 384.0 (M+H), 382.0 (M-H); LOMethod A/3.891 min, 98.0% 
purity by area %. 

[00438] Example 28: Preparation of 6-f4-(5-CYcIopropvl-2H-pvrazol-3-Ylaimiio)-6- 

methoxv-fl.3.51triazin-2-vlainino1"L2'dihvdro-'indazol-3-one 

[00439] Scheme XVn: 



[00440] (6-[4<Moro-6-(5-K;yclopropyl-2H-pyrazol-3-ylamino)-[13^]triazin-^^^ 
i;2-dihydro-indazbl-3-one (70 mg, 0.14 mmol) was dissolved in 6 ml of 0.5 M solution of 
sodium methoxide in methanol and stirred at room temperature for 3 hours. The reaction was 
neutralized to pH 6-7 with 0.5 N hydrogen chloride. The cloudy solution was concentrated 
in vacuo. The resulting yellow solid was suspended in water, filtered, then purified by prep 
HPLC to afford 7.5 mg of the desired product as a white solid (10.8 % yield). H- 
NMR(DMS0-d6, 500mHz) 6 10.96(s br, IH), 9.76(s br, IH), 7,90(s br. IH), 7.44(d, IH), 
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7.18(m, IH), 6.02(8 br, IH) 3.85(s, 3H), 1.80(s br. IH), 0.84(in. 2H), 0.61(s br. 2H). MS 
(ES+): m/e= 380.1 (M+H), 378.1 (M-H); LCMethod A/3.543 min. 90.0% purity by area %. 
[00441] Example 29: Preparation of 6-f4-(5 -nvclopropvl-2H-Dvrazol-3-vlaminoV6- 
diniethy1ami no-ri.3.51triazin-2-vlaTT iinn1-1.2-dihvdiin-indazol-3-one 



[00442] 6-[4-aUoiX)-6-(5-<:yclopropyl-2H-pyra2ol-3-ylainino)-[l,3^]triazin-2-ylaiiuno]- 



dimethylamine in THF and stirred at room temperature for 2 hours. The reaction was 
concentrated in vacuo and purified on prep HPLC to afford 38 mg (62% yield) of the desired 
product as a white solid (62.2 % yield). H-NMR(DMS0-d6, 500 mHz) 5 11.20(s, IH), 
10.48(5 br, IH). 10.08(8, IH), 7.92(s, IH), 7.55(d. IH), 7.13(s, IH), 5.93(s, IH), 3.20(d, 6H). 
1.92(m, IH), 0.96(m, 2H), 0.72(m, 2H). MS CES+): m/e= 393.2 (M+H), 391.2 (M-H); 
LC/Method A/3:835 min, 98.0% purity by area %. 

[00443] Example 30: Preparation of 6-r4-(5-Cvclopropvl-2H-pvrazol- ^-YlaTninnV6- 
Himftthylaminn-I'l ,3.51tri a7.iTi-2.y1aTnino1 1 .l-dihydro-indazol-S-one 



[00444] 6-[4-(5-Cyclopropyl-2H-pyrazol-3-ylamino>6-dimethylamino-[l,3,5]triazin-2- 
ylamino]l,2-dihydro-indazol-3-one was prepared according to the general procedures 
described above to yield an off-white soUd (32.8 % yield). H-NMR(DMS0-d6, SOOmHz) 6 
11.02(s br,lH), 10.15(s br.lH), 9,97(s br,lH), 8,38(s, IH), 7.88(s br, IH). 7.53(d, IH), 7.25(s 
br. IH), 6.13(s, IH), 1.86(s br, IH), 0.89(m, 2H), 0.66(s br, 2H). MS (ES+): m/e= 350.1 
(M+H), 348.0 (M-I^; LC/Method A/3.041 min, 100% purity by area %. 




l,2-dihydro-indazol-3-one (60 mg, 0.121 nmiol) was dissolved in 5 ml of a 2 M solution of 
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[00445] Example 31: Preparation nf 6-f ^.A^li no-6-f5■cvclQp^opvl-2H-pvrazol^3- 
vlaIDino Vpviimidin-4-Y l amino ]-! .2-Kiihvdro-indazol-3-one 
[00446] Scheme XVHI; 




[00447] (6-<:hloro-5-mtro-pyriinidin^^ 

[00448] To a solution of 4,6-dicUoio-5-mtro-pyrimidine (100 mg, 0.52 mmol) in 
anhydrous THF (2 mL) was added aminopyrazole (76 mg, 0.62 nmiol). The solution was 
stirred at RT for 2 hrs and was filtered via short silica gel column. The filtrate that contained 
product and the unreacted starting pyrrimidine was concentrated under vacuum. The 
resulting residue was used directly without further purification. 

NMR (500 MHz, DMS0-d6) 6 12.4 (br s. IH). 10.45 (s, IH), 8.55 (s, IH), 6.23 (s, IH), 1.90 
(m, IH), 0.95 (m, 2H), 0.70 (m, 2H) ppm. MS (ES+): ni/e= 281.1 (M+H); LC/Method A/3.05 
min. 




[00449] 6-[5-Amino-6-(5-cyclopropyl-2jy-pyrazol-3-ylamino)-pyriimd^ 
dihydro-indazol-3-one 

[00450] To a solution of (6-cMoro-5-nitro-pyrimidin-4-ylH5-cyclopropyl-2H-pyrM^^ 
yl)-amine (50 mg, 0.18 mmol) in anhydrous THF (2 mL) was added 6-amino-3-oxo-2,3- 
dihydro-indazolfr-l-carboxylic acid tert-hntyl ester (67 mg, 0.27 mmol) and 
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diisopropylethylamine (23 mg, 0.18 mmol). The mixture was stirred at RT for 14 hrs and the 
solvents were removed under vacuum. The residue was dissolved in CH2CI2 (3 mL) and 
treated with TFA (2mL) at RT for 2 hrs. After removal of the solvents via evaporation, the 
residue was reduced by hydrogen (50 psi) in MeOH (10 mL) in the presence of Pd/C (10%, 
50 mg) for 3 hrs. The solution was filtered via celite, the filtrate was evaporated under 
vacuum, and the residue was purified by HPLC to give the desired product as white solid (22 
mg). NMR (500 MHz, DMS0-d6) 511.16 (br, IH), 9.92 (br, IH), 8.98 (s, IH), 8.27 (s, IH), 
7.67 (s, IH), 7.55 (d. IH), 7.08 (d, IH), 5.95 (s, IH), 2.00 (m, IH), 1.06 (m, 2H), 0.81 (m, 
2H) ppm. MS (ES+): m/e= 364.3 (M+H); LC/Method A/2.45 min. 

[00451] Example 32: Preparation of 6-r4-f5-Cvclopropvl-2H-pvrazb l-^-y1aTTn'nQ)-5- 
phenyl aTni no-pvrimidin-2-vlflTninn]-1 ,2-dihvdro-indazol-3-one 
[00452] Scheme XIX: 



9 PhNH2, hydroquinone H 9 P0C13. Et3N.HCI H 9' 



none n y PUU13, bWN.MUl " . 



li ethylene glycol 

N 2OO0C J. 

H 55% tt 

N-NH ^ HN^^ ^ H ^^'^ P 



H2N 



DIPEA, EtOH, 

85oC 

49% 



IN 01 1^ 



[00453] Pieparatioii of 2-Chloro-N*-(5-cyclopropyl-ljH-pyrazol-3-yl)-N^-phenyl- 
pyiiimdine-4,5-di amine 

[00454] Preparation of 5-phenylamino-lfl-pyriiiiidine-2,4-dione A mixture of 5-bromo- 
uracU (2.82g, 14.8 mmol), aniline (4.70 mL. 51.7 mmol) and hydroquinone (100 mg) in 
ethylene glycol was heated to 200''C for 2h, then cooled. The precipitate was filtered off and 
washed with water and acetone to provide 5-phenylamino-lH-pyrimidine-2,4-dione (1.65 g, 
55 % yield) as an off-white soUd. ^H-NMR (500 MHz, dmso-de) 8 11.3 (s, IH), 10.6 (s, 
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IH), 7.31 (d, IH), 7.10 (t, 2H), 6.92 (s, IH). 6.72 (d, 2H), 6.65 (t. IH) ppm; MS (FIA) 202.1 
(M-H); HPLC (method A) 2.246 min. 

[00455] Preparation of (2,4-dichloto-pyiiinidin-5-yl>phenyl-amine 
[00456] A mixture of 5-phenylamino-lH-pyrimidine-2,4-dione (0.25 g, 1.23 mmol) in 
phosphorous oxychloride (5 mL) was heated at 80°C for 4h, and room temperature for 20h. 
Triethylamine hydrochloride (0.50g, 3.69 mmol) was added and the reaction was stirred 6d at 
SO^C and 6d at room temperature. Phosphorous oxychloride was evaporated (azeotroping 
with toluene), then the residue was cooled to 0°C and diluted with ethyl acetate. Excess 
reagent was carefully quenched with ice-chips, then the mixture was washed with sodium 
bicaibonate and brine, was dried (sodium sulfate) and was evaporated. Purification by flash 
chromatography (Si02) eluted with 1:9 ethyl acetate : hexanes provided (2,4-dichloro- 
pyrimidin-5-yl>phenyl-amine (0.20 g, 67% yield) as a yellow oil. ^H-NMR (500 MHz, 
CDCI3) g 8.33(s, IH), 7.36 (t, 2H). 7.12 (m, 3H), 5.93 (s, IH) ppm; MS (FIA) 335.9/337.9 
(M+H); HPLC (method A) 3.554 min. 

[00457] Preparation of 2-Chloro-N*-(5-cyclopropyl-lH-pyrazol-3-yl)-N^-phenyl- 
pyrimidine-4,5-diamine(2,4-Dichloro-pyrimidin-5-yl)-phenyl-amine (0.22 g, 0.93 nomol), 5- 
cyclopropyl-lH-pyrazol-3-ylamine (0.14 g, 1.02 mmol) and di-wo-propylethylamine(0.33 
mL, 1.87 nunol) in ethanol (4 mL) were combined in a sealed tube and heated at 85*'C for 
42h. After cooling, solvent was evaporated and the residue was purified by flash 
chromatography (Si02) eluted with 1:1 ethyl acetate : hexanes to provide (0.15 g, 49 % 
yield, 77% yield based on recovered starting material) as a white solid. ^H-NMR (500 MHz, 
dmso-d<5) □ 10.2 (s, IH), 9.26 (s, IH), 8.07 (s, IH), 7.53 (s, IH), 7.23 (t. 2H), 6.90 (d, 2H), 
6.84 (t, IH), 6.39 (s, IH), 1.92 (m, IH), 0.94 (m, 2H). 0.70 (m, 2H) ppm; MS (FIA) 327.1 
(M+H); HPLC (method A) 3.240 min. 



[00458] Preparation of 6-[4-(5-Cyclopropyl-2H-pyrazol-3-ylamino)-5-phenylamino- 
pyrimidin-2-ylamino]-l,2-dihydro-indazol-3-one. 
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[00459] YeUow soUd (41.7 % yield). H-NMR CDMSO-d6) 5 11.33 (br s.lH), 10.28. (br 
saH), 9.85 (br s,lH), 7.90 (s.lH). 7.64 (d, IH). 7.57 (s. IH), 7.32 (s, IH), 7.20 (t, 2H), 7.09 
(d, IH), 6.79 (m, 4H), 6.16 (s. IH), 1.73 (m, IH), 0,82 (d, 2H), 0.46 (s, 2H). MS (ES+): in/e= 
440.3 (M+H). 438.3 (M-H); LC/Method A/3.426 min, 100% purity by area %. 
[00460] Example 33: Preparation of 6-r4-(5-CvclopropvI-2H-pyrazol-3-vlaminoVS- 
niorphoMn'4-vI-pvrimidin-2'Vlaiiuno1-1.2-dihvdn3~indazol'3-on^ 
[00461] Scheme XX: 




[00462] Preparation of (2-chloro-5-morpholino-4-yl-pyriiiiidin-4-yl>(5rcycIopropyI-ljff- 
pyra2ol-3-yl)-amine 

[00463] Preparation of 5-morpholino-4-yl-lf/-pyriniidine-2,4-dione 
[00464] To morpholine (4,80 mL, 55 mmol) stirring at 130*^0 was added 5-bromo-uracil 
(3.02 g, 15.7 mmol). The mixture was stirred 15 min, then cooled The solid was suspended 
in methanol and filtered, washing with methanol to provide 5-morpholino-4-yl-lif- 
pyrimidine-2,4-dione (2.98 g, 96 % yield) as a white solid. ^H-NMR (500 MHz, dmso-d^ 5 
11.1 (s, IH), 10.5 (s, IH), 6.75 (s, IH), 3.65 (m, 4H), 2.80 (m, 4H) ppm. 
[00465] Preparation of 4-(2,4-dichlon>-pyrimidin-5-yl)-morpholine 
[00466] A mixture of 5-morpholino-4-yHH-pyrimidine-2,4-dione (2.98 g, 15.1 mmol) 
and triethylanune hydrochloride (6.24 g, 45.3 mmol) in phosphorous oxychloride (35 eqL) 
was stirred at 80^C for 4d, then at reflux for 3h. The solvent was evaporated, azeotroping 
with toluene. The residue was diluted with ethyl acetate, cooled to 0**C, carefully quenched 
with ice chips, washed with sodium bicarbonate and brine, dried (sodium sulfate) and 
evaporated. Purification by flash chromatography (Si02) eluted wifli 1:3 ethyl acetate : 
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hexanes provided 4-(2,4-dichloro-pycimidin-5-yl)-moipholine (3.18 g, 90 % yield) as a white 
soUd. *H-NMR (500 MHz, CDCl^) 5 8.25 (s. IH). 3.90 (m. 4H), 3.20 (m, 4H) ppm; MS 
(FIA) 234.0/236.0 (M+H); HPLC (method A) 2.930 min. 

[00467] Preparation of (2-cWoro-5-morphoUno-4-yl-pyriimdin-4-yl)-(5-cyclopropyl-lH- 
pyrazol-3-yl)-amine 

[00468] 4-(2,4-dichloro-pyriinidin-5-yl)-inorpholine (0.75 g, 3.2 mmol), 5-cyclopropyl- 
lH-pyrazol-3-yIamine (0.47 g, 3.52 mmol) and triethylamine (0.90 mL, 6.41 mmol) in 
ethanol (10 mL) were reflnxed for 4 d. After cooling, solvent was evaporated and the residue 
was purified by flash chromatography (Si02) eluted with 3:97 methanol : dichloromethane to 
provide 2-<;Moro-5-morpholino-4-yl-pyrimidin-4-yl)-(5-cyclopropyl-lH-pyrazol-3-yl)- 
amine(0.63 g, 61 % yield). *H-NMR (500 MHz, dmso-de) 5 12.2 (s, IH), 8.75 (s, IH), 8.05 
(s, IH), 6.25 (s, IH), 3.80 (m, 4H), 2.85 (m, 4H), 1.90 (m. IH), 0.95 (m, 2H), 0.70 (m, 2H) 
ppm; MS (FIA) 321.1 (M+H), 319.2 (M-H); HPLC (method A) 2.888 min. 

N-NH 



[00469] Preparation of 6-[4-(5-Cyclopropyl-2H-pyrazol-3-ylamino)-5-morpholin-4-yl- 
pyrimidin-2-ylamino]-l ,2-dihydro-indazol-3-one 

[00470] Off-white soKd (23.8 % yield). H-NMR (DMS0-d6) 11.36 (s hr. IH), 10.48 (s, 
IH), 9.64 (s. IH), 7.93 (s, IH), 7.62 (d, IH), 7.46 (s, IH), 7.08 (d. IH), 6.09 (s, IH), 3.80 (m, 
4H), 2.83 (m, 4H), 1.78 (m, IH), 0.85 (m, 2H), 0.45 (m, 2H). MS (ES+): m/e= 434.3 (M+H), 
432.3 (M-H); LOMethod A/3.135 min, 100% purity by area %. 

[00471] Example 34: Preparation of 6-r6-(5-Cvclopropvl-2H-pvra 7"l-'^-Ylami no)-5-nitro- 
pvridin-2-vlaminol-l .2-dihvdro-indazol-3-one 
[00472] Scheme XXI; 
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[00473] Step 1: (6-ChIoro-3-nitro-pyriclin-2-yl>(5-cyclopropyl-2H-pyra2ol-3-yl>aii^ 
[00474] A solution of 5-cyclopropyl«2H-pyrazol-3-ylairdne (638 mg, 5.18 mmol) in 6 ml 
of acetonitrile was added dropwise over 10 minutes to a cooled (DC) mixture of 2,6- 
dichloro-3-uitro-pyridine (1.0 g, 5.18 mmol) and potassium carbonate (860 mg, 6.22 mmol) 
in 20 ml of acetonitrile. After the addition, the reaction was wanned to room temperature 
and stirred for 18 hours. The reaction was filtered and the filtrate evaporated in vacuo to 
afford a brown residue which was purified by flash chromatography (Si02) eluting with 
ethyl acetate-hexane (1:7) 257 mg (17.7% yield) of the desired product (major regioisomer). 
HPLC Rt6.09,mins. MS: m/z 280.0 (M+1) 278.1 (M-1). 

[00475] Step 2: 6-[6-(5-Cyclopropyl-2H-pyrazol-3-ylamino)-5-nitro-pyri 
ylammo]--l^dih7dro--indazol-3-one was prepared by the reaction of (6-Chloro-3-nitro- 
pyridin-2-yl)-(5-cyclopropyl-2H-pyrazol-3-yl)-amine and 6-Amino-3-oxo-23-dihydiD- 
indazole-l-carboxylic acid tert-butyl ester in a similar maimer as described above to afford 
17 mg of the desired product as a bright yellow solid (16.2 % yield). H-NMR (CD3OD) 5 
8.32(d, IH), 7.68(d, IH), 7.65(s, IH), 7.17(d, IH), 6.38(d, IH), 6.24(s, IH), 1.79(m, IH), 
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0.84(m, 2H), 0.48(m, 2H). MS CES+): m/e= 393.2 (M+H), 391.2 (M-H); LC/Method A/4.149 
min, 100% purity by area %. 

[00476] Example 34: Preparation of 6-r6-(5-OycIopropvl"2H'Dvrazol-3-vlaminoV3-nitro- 
pvridin-2-vla[nino1-1.2-dihvdro-inda2ol-3-one 




[00477] 6-[6-(5-Cyclopropyl-2H-pyrazol-3-ylainino)-3-nitro-pyridin-2-ylamino]- 
dihydro-indazol-3-one was prepared in a similar maraier to afford a bright yellow solid (5.3 
% yield). H-NMR (DMSO-d6) 5 12.36(s br, IH), 10.46(s, IH), 8.63(d, J=9.15 Hz, IH), 
7a9(d, IH), 6.78(s br, IH), 6.72(d, J=9.15 Hz, IH), 6.58 (d, IH), 5.07(s, IH), 2.89(t, IH), 
1.56(m, IH), 0.82( m, 2H), 032(m, 2H). MS (ES+): ni/e= 393.2 (M+H), 391.1 (M-H); 
LC/Method A/4.336 min, 100% purity by area %. 

[00478] Example 35: Preparation of 6-r5-Amino-6-f5-cvclopropvl-2H-pvrazoi-3- 
ylamdnoVpvridin-2-vlaniinn]-t -2-dihydro-indazol-3-one 




[00479] 6-[5-Amino-6-(5--cyclopropyl-2H-pyra2oI-3-yIamino)-pyridin-2-ylamino]-1.2- 
dihydro-indazol-3-one was prepared by the catalytic hydrogenolysis (Pd/C, Hydrogen, 1 
atm)of 6-[6<5-Cyclopropyl-2H-pyrazol-3-ylai3nno)-5-mtro-pyridin-2-ylaniino]-l,2-^ 
indazol-3-one to afford the desired product as a yellow solid. H-NMR(DMS0-d6) 5 9.16 (s, 
IH) 9.03 (s br, IH), 7.47 (d, J=8.2 Hz, IH), 7.36 (m, IH), 7.30 (s, IH), 7.02 (d, J=8.2 Hz, 
IH). 6.57(d, J=8.3 Hz, IH), 6.41 (d, J=8.2 Hz, IH), 6.03 (s, IH). 1.85 (m, IH), 0.88 (m, 2H), 
0.62 (m, 2H). MS (ES+):,m/e= 363.2 (M+H), 361.5 (M-H); LC/Method A/3.014 min, 96.0% 
purity by area %. 

[00480] Example 36: Preparation of 6-[4-(5-Cyclopropyl"2H-pyrazol-3-ylamino>5-nitro- 
pyiiinidin-2-ylarDino]-l ,2-dihydro-indazoI-3-one 
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[00481] Bright yellow solid (13.3 % yield). H-NMR (DMSO-d6, 500 MHz) 5 12.42(s, 
IH), 11.23(s br, IH), 10.61(s br, IH), 10.45(s br. IH). 9.11(8, IH), 7.58(d. 2H), 7.23(d, IH), 
6.12(s, IH), 1.75(m, IH)," 0.80(m, 2H). 0.40(m, 2H). MS (ES+): m/e= 394.2 (M+H). 392.1 
(M-H); LCTMethod A/4.018 min. 100% purity by area %. 

[00482] The following two compounds were prepared in a similar manner as the 
compounds described directly above. 




[00483] Preparation of 6-[5-Nitto-6-(2H-[l,2,4]triazol-3-ylamino)-pyridin-2-ylamino]- 
l,2-dihydK)-indazol-3-one Ught yellow solid (28.8 % yield). H-NMR(DMS0-d6, 500 mHz) 
8 12.54(s,lH), 8 J2(d. IH), 8.23(s, IH), 7.42(d, IH), 7.23(d, IH), 6.98(s, IH), 6.76(d. IH). 
MS (ES+): m/e= 354.1 (M+H), 352.1 (M-H); LCVMethod A/3.118 min, 98% purity by area 
%. 




[00484] Preparation of 6-[6-(5-Methylsulfanyl-2H-[lA4]triazol-3-ylamino)-5-nitro- 
pyridin-2-ylamino]-l,2-dihydro-indazol-3-one Light yellow solid (28.0 % yield). H- 
NMRCDMS0-Ki6, 500 mHz) 5 12.46(s.lH), 8.56(d, IH). 738(d, IH). 7.28(d, IH), 6.98(s, 
2H), 6.84(s, IH), 6.69(d, IH). 2.35(s,3H). MS (ES+): m/e= 400.1 (M+H), 398.0 (M-H); 
LCTMethod A/4.343 min, 100% purity by area %. 
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[00485] n. Biological Activity: 

[00486] Example 1: iq Determination for the Inhibition of GSK-3 
[00487] Compounds were serened for their ability to inhibit GSK-3P (AA 1-420) activity 
using a standard coupled enzyme system (Fox et al. (1998) Protein Sci. 7, 2249). Reactions 
were earned out in a solution containing 100 mM HBPES (pH 7.5), 10 mM MgCh, 25 mM 
NaQ, 300 iM NADH, 1 mM DTT and 1.5% DMSO. Final substrate concentrations in the 
assay were 20 ixM ATP (Sigma Chemicals, St Louis, MO) and 300 nM peptide (American 
Peptide, Sunnyvale, CA). Reactions were carried out at 30 X and 20 nM GSK-3P. Final 
concentrations of the components of the coupled enzyme system were 2.5 mM 
phosphoenolpyruvate, 300 pM NADH, 30 /tg/ml pyruvate kinase and 10 ii^wl lactate 
dehydrogenase. 

[00488] An assay stock buffer solution was prepared containing all of the reagents listed 
above with the exception of ATP and the test compound of interest The assay stock buffer 
solution (175 jtil) was incubated in a 96 well plate with 5 fxl of the test compound of interest 
at final concentrations spanning 0.002 fiM to 30 fiM at 30°C for 10 min. Typically, a 12 
point titration was conducted by preparing serial dilutions (from 10 mM compound stocks) 
with DMSO of the test compounds in daughter plates. The reaction was initiated by the 
addition of 20 /il of ATP (final concentration 20 iiM). Rates of reaction were obtained using 
a Molecular Devices Spectramax plate reader (Sunnyvale, CA) over 10 min at 30°C. The Ki 
values were determined firom the rate data as a function of inhibitor concentration. 
[00489] Compounds of the invention were found to inhibit GSK-3. In certain 
embodiments, compounds were shown to have K, values less than 0.1 \JiM for GSK-3. 
[00490] Example 2: Determination for the Inhibition of Auiora-2 
[00491] Compounds were screened in the following manner for their ability to inhibit 
Aurora-2 using a standard coupled enzyme assay (Fox et al (1998) Protein Sci 7, 2249). 
[00492] To an assay stock buffer solution containing O.IM HEPES 7.5, 10 mM MgCl2, 1 
mM DTT, 25 mM NaCl, 2.5 mM phosphoenolpyruvate, 300 mM NADH, 30 mg/ml pyruvate 
kinase, 10 mg/ml lactate dehydrogenase, 40 mM ATP, and 800 fxM peptide (American 
Peptide, Sunnyvale, CA) was added a DMSO solution of a compound of the present 
invention to a final concentration of 30 /zM. The resulting mixture was incubated at 30 °C 
for 10 min. The reaction was initiated by the addition of 10 ptL of Aurora-2 stock solution to 
give a final concentration of 70 nM in the assay. The rates of reaction were obtained by 
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monitoring absorbance at 340 nm over a 5 minute read time at 30 °C using a BioRad 
Ultramark plate reader (Hercules, CA). The Ki values were determined from the rate data as 
a function of inhibitor concentration. 

[00493] Compounds of the invention were found to inhibit Aurora-2 In certain 
embodiments, compounds were shown to have Ki values less than 0.1 jiM for Aurora-2. 
[00494] Example 3: C T>liC-2 Tnhibition Assay 

[00495] Compounds were screened in the following manner for their ability to inhibit 
CDK-2 using a standard coupled enzyme assay (Fox et al (1998) Protein Sci 7, 2249). 
[00496] To an assay stock buffer solution containing O.IM HEPES 7.5, 10 mM MgCh, 1 
mM DTT, 25 mM NaCl, 2.5 mM phosphoenolpyruvate, 300 mM NADH, 30 mg/ml pyruvate 
kinase. 10 mg/ml lactate dehydrogenase, 100 mM ATP, and 100 iM peptide (American 
Peptide, Sunnyvale, CA) was added a DMSO solution of a compound of the present 
mvention to a final concentration of 30 pM. The resulting mixture was incubated at 30 '»C for 
10 min. 

[00497] The reaction was initiated by the addition of 10 jiL of CDK-2/CycUn A stock 
solution to give a final concentration of 25 nM in the assay. The rates of reaction were 
obtained by monitoring absorbance at 340 nm over a 5-minute read tune at 30 "C using a. 
BioRad Ultramark plate reader (Hercules, CA). The Ki values were determined from the rate 
data as a function of inhibitor concentration. 

[00498] Compounds of the invention were found to inhibit CDK-2. In certain 
embodiments, compounds were shown to have Ki values less than 1.0 pM for CDK-2. 
[00499] Example 4: T TRTC Tnhihition Assav 

[00500] Compounds were assayed for the inhibition of ERK2 by a spectrophotometric 
coupled-enzyme assay (Fox et al (1998) Protein Sci 7, 2249). In this assay, a fixed 
concentration of activated ERK2 (10 nM) was incubated with various concentrations of the 
compound in DMSO (2.5 %) for 10 min. at 30°C in 0.1 M HEPES buffer, pH 7.5, containing 
10 mM MgCl2, 2.5 mM phosphoenolpyruvate, 200 ^M NADH, 150 /ig/mL pyruvate kinase, 
50 ns/raL lactate dehydrogenase, and 200 iM erktide peptide. The reaction was initiated by 
the addition of 65 /xM ATP. The rate of decrease of absorijance at 340 nM was monitored. 
[00501] Compounds of the invention were found to inhibit ERBC2. In certain 
embodiments, compounds were shown to have Ki values less than l.OpM for ERK2. 
[00502] Example 5: PI? AK Inhibi tion Assav 
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[00503] Compounds were screened for their ability to inhibit PRAK activity using a 
standard coupled enzyme system (Fox et al. (1998) Protein ScL 7, 2249). Reactions were 
carried out in a solution containing 100 mM HEPES (pH 7.5), 10 mM MgCh, 25 mM NaCl, 
300 jiM NADH, 1 mM DTT and 1.5% DMSO. Final substrate concentrations in the assay 
were 12.5 fjM ATP (Sigma Chemicals, St Louis, MO) and 300 jiM peptide (American 
Peptide, Sunnyvale, CA). Reactions were carried out at 30 "^C and 120 nM PRAK. Final 
concentrations of the components of the coupled enzyme system were 2.5 mM 
phosphoenolpyruvate, 300 /zM NADH, 30 fig/wl pyruvate kinase and 10 /xg/ml lactate 
dehydrogenase. 

[00504] An assay stock buffer solution was prepared containing all of the reagents listed 
above with the exception of ATP and the test compound of interest. The assay stock buffer 
solution (175 fil) was incubated in a 96 well plate with 5 fil of the test compound of interest 
at final concentrations spaiming 0.014 fiM to 30 [iM at 30 °C for 10 min. Typically, a 12 
point titration was conducted by preparing serial dilutions (ficom 10 mM compound stocks) 
with DMSO of the test compounds in daughter plates. The reaction was initiated by the 
addition of 20 jLtl of ATP (final concentration 12.5 fiM). Rates of reaction were obtained 
using a Molecular Devices Spectramax plate reader (Sunnyvale, CA) over 10 min at 30 °C. 
The Ki values were determined from the rate data as a function of inhibitor concentration. 
[00505] Compounds of the invention were found to inhibit PRAK. Jn certain 
embodiments, compounds were shown to have K4 values less than 1.0 \jM for PRAK. 
[00506] Example 6: SRC Inhibition Assav : 

[00507] The compounds are evaluated as inhibitors of human Src kinase using either a 
radioactivity-based assay or spectrophotometric assay. 
[00508] Srclnhibition Assay A: Radioactivity-based Assay 

[00509] The compounds are assayed as inhibitors of full length recombinant human Src 
kinase (from Upstate Biotechnology, cat. no. 14-117) expressed and purified from baculo 
viral cells. Src kinase activity is monitored by following the incorporation of ^^P from ATP 
into the tyrosine of a random poly Glu-Tyr polymer substrate of composition, GluiTyr = 4:1 
(Sigma, cat. no. P-0275). The following are the final concentrations of the assay 
components: 0.05 M HEPES, pH 7.6, 10 mM MgCk, 2 mM DTT, 0.25 mg/ml BSA, 10 fiM 
ATP (1-2 /iCi ^^-ATP per reaction), 5 mg/ml poly Glu-Tyr, and 1-2 units of recombinant 
human Src kinase. In a typical assay, all the reaction components with the exception of ATP 
are pre-mixed and aliquoted into assay plate wells, hhibitors dissolved in DMSO are added 
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to the wells to give a final DMSO concentration of 2.5%. The assay plate is incubated at 30 
for 10 min before initiating the reaction with ^^-ATP. After 20 min of reaction, the 
reactions are quenched with 150 /il of 10% trichloroacetic acid (TCA) containing 20 mM 
Na3P04. The quenched samples are then transferred to a 96-well filter plate (Whatman, UNI- 
Filter GF/F Glass Fiber Filter, cat no. 7700-3310) installed on a filter plate vacuum manifold. 
Filter plates are washed four times with 10% TCA containing 20 mM Na3P04 and then 4 
times with methanol. 200/xl of scintillation fluid is then added to each well. The plates were 
sealed and the amount of radioactivity associated with the filters is quantified on a TopCount 
scintillation counter. The radioactivity incorporated is plotted as a function of the inhibitor 
concentration. The data is fitted to a competitive inhibition kinetics model to get the Ki for 
the compound. 

[00510] Src Inhibition Assay B: Spectrophotometric Assay 

[00511] The ADP produced fix>m ATP by the human recombinant Src kinase-catalyzed 
phosphorylation of poly Glu-Tyr substrate is quantified using a coupled enzyme assay (Fox 
et al (1998) Protein Sci 7, 2249). In this assay one molecule of NADH is oxidised to NAD 
for every molecule of ADP produced in the kinase reaction. The disappearance of NADH is 
conveniently followed at 340 nm. 

[00512] The following are the final concentrations of the assay components: 0.025 M 
HEPES, pH 7.6, 10 mM MgCh, 2 mM DTT, 0.25 mg/ml poly Glu-Tyr, and 25 nM of 
recombinant human Src kinase. Final concentrations of the components of the coupled 
enzyme system are 2,5 mM phosphoenolpyruvate, 200 ^M NADH, 30 pig/ml pyruvate kinase 
and 10 /ig/ml lactate dehydrogenase. 

[00513] la a typical assay, all the reaction components with the exception of ATP are pre- 
mixed and aliquoted into assay plate wells. Inhibitors dissolved in DMSO are added to the 
wells to give a final DMSO concentration of 2.5%. The assay plate is incubated at 30"C for 
10 min before initiating the reaction with 100 /iM ATP. The absorbance change at 340 nm 
with time, the rate of the reaction, is monitored on a molecular devices plate reader. The data 
of rate as a function of the inhibitor concentration is fitted to competitive inhibition kinetics 
model to get the Ki for the compoimd. 

[00514] Compounds of the invention were found to inhibit SRC. In certain embodiments, 
compounds were shown to have Ki values less than 1 .O^iM for SRC. 
[00515] F.Yflm ple7! SYK Inhibition Assav : 



-207- 



wo 2004/037814 



PCT/US2003/034065 



[00516] Compounds were screened for their ability to inhibit Syk using a standard coupled 
enzyme assay (Fox et al (1998) Protein Sci 7, 2249). Reactions were carried out in 100 mM 
HEPES pH 7.5, 10 mM MgC12. 25 mM NaCl, 1 mM DTT and 1.5% DMSO. Final substrate 
concentrations in the assay were 200 /iM ATP (Sigma chemical Co.) and 4 j^tM poly.Gly-Tyr 
peptide (Sigma Chemical Co.)- Assays were carded out at 30 ""C and 200 nM Syk. Final 
concentrations of the components of the coupled enzyme system were 2.5 mM 
phosphoenolpyruvate, 300 /iM NADH, 30 jug^ml pyruvate kinase and 10 /ig/ml lactate 
dehydrogenase. 

[00517] An assay stock buffer solution was prepared containing all of the reagents listed 
above, with the exception of Syk, DTT and the test compound of interest. 56 jLil of the test 
reaction was placed in a 96 well plate followed by the addition of 1 fil of 2 mM DMSO stock 
containing the test compound (final compound concentration 30 fiM). The plate was pie- 
incubated for ^10 minutes at 30 "C and the reaction initiated by the addition of 10 fil of 
enzyme (final concentration 25 nM). Rates of reaction were obtained using a BioRad 
Ultramark plate reader (Hercules, CA) ov^ a 5 minute read time at 30*C. 
[00518] Compounds of the invention were found to inhibit SYK In certain embodiments, 
compounds were shown to have Ki values less than 1.0 joM for SYK- 
[00519] Example 8: MK2 Inhibition Assay: Determination for the Inhibition of MK2 
[00520] Compounds were screened for their ability to inhibit MK2 activity using a 
standard coupled enzyme system (Fox et al. (1998) Protein Sci. 7, 2249). Reactions were 
carried out in a solution containing 100 mM HEPES (pH 7.5), 10 mM MgCh, 25 mM NaCl, 
300 fxM NADH, 1 mM DTT and 1.5% DMSO. Final substrate concentrations in the assay 
were 30 ^M ATP (Sigma Chemicals, St Louis, MO) and 300 ixM peptide (American Peptide, 
Sunnyvale, CA). Reactions were carried out at 30 °C and 30 nM MK2. Final concentrations 
of the components of the coupled enzyme system were 2.5 mM phosphoenolpyruvate, 300 
liM NADH, 30 /ig^ml pyruvate kinase and 10 iig/xrl lactate dehydrogenase. 
[00521] An assay stock buffer solution was prepared containing all of the reagents listed 
above with the exception of ATP and the test compound of interest. The assay stock buffer 
solution (175 fil) was incubated in a 96 well plate with 5 ill of the test compound of interest 
at final concentrations spanning 0.014 fiM to 30 jjM at 30 °C for 10 min. Typically, a 12 
point titration was cohducted by preparing serial dilutions (fiom 10 mM compound stocks) 
with DMSO of the test compounds in daughter plates. The reaction was initiated by the 
addition of 20 fil of ATP (final concentration 30 /xM). Rates of reaction were obtained 
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using a Molecular Devices Spectramax plate reader (Sunnyvale, CA) over 10 min at 30 °C. 
The Ki values were determined from the rate data as a function of inhibitor concentration. 
[00522] Compounds of the invention were found to inhibit MK2. In certain embodiments, 
compounds were shown to have Ki values less than 1.0 for MK2. 
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CLAIMS 

1 . A compound of formula I: 




I 

or a phannaceutically acceptable salt thereof, wherein: 

and are each independently hydrogen or a nitrogen protecting group; 

one of R^ or R'^ is -R and the other one of R^ or R"* is -Q^-A-Q^-Y, 

wherein is a valence bond, -NR^-, -C(R^)2-, -S-, -0-, -SO2-, - 
NR^S02-, -SOiNR"^-, -CO-, -NR^CO-, -CONR^-, -0C(0)-, 
"C(0)0-, -OC(0)NR'^, 1,2-cyclopropyl, 1,2-cyclobutanediyl, or 1,3- 
cyclobutanediyl, or is an optionally substituted C2-4aIkylidene chain, wherein 
one or more methylene units of the optionally substituted C2-4alkylidene chain 
is optionally replaced by -0-, -S-, -1>(R\ -NR'^CO-, -NR'^CONR'^-, - 
NR^C02-, -CO-, .CO2-, -CONR^-. -OC(0)^fR^-, -SO2-, -S02NR^-, - 
NR^S02-, -NR^S02NR\ -C(0)C(0K or 

-C(0)CCR^)2C(0)-, wherein each occurrence of R^ is independendy hydrogen 
or optionally substituted C^aliphatic, or two occurrences of R^ on the same 
carbon atom are taken together to form an optionally substituted 3-6- 
membered carbocyclic ring; 

A is an optionally substituted group selected from a 5-7-membered 
monocyclic or 8-10-membered bicyclic aryl, heteroaryl, heterocyclic or 
carbocyclic ring, or is an optionally substituted C2-6 alkylidene chain wherein 
one or more methylene units of said C2^ alkylidene chain is optionally 
replaced by -0-. -S-, -NR®-, -NR^CO-, -NR^CONR®-, -ISfR^COa-, -CO-, - 
C(0)0-, -0C(0)-, -CONR®-, -OC(0)NR®-, .SO2-, -SO2NR®-, -NR^SOa-, - 
NR^S02]NR®-, -C(0)C(0)-, or -C(0)C(R®)2C(0)., and each occurrence of R® 
is independently hydrogen or optionally substituted group selected from Ci-6 
aliphatic, Ci^eteroaliphatic, aryl or heteroaryl; 

is NR^, S, O, or C(R^)2, wherein each occurrence of R^ is 
independently hydrogen or optionally substituted Ci^aliphatic; 
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Y is an optionally substituted group selected from a 5-7-membered 
monocyclic or 8-10 membered bicyclic aryl. heteroaryl, heterocyclic or 
carbocyclic ring; 

R^is-R; 

Z is N or CR^ wherein R^ is -R; and 

each occurrence of -R is independently hydrogen, Q(n)halogen, Q(n)CN, 
Q(n)N02, or Q(n)R^, wherein n is zero or one, Q is an optionally substituted Cm 
alkylidene chain wherein one or more methylene units of Q is optionally 
replaced by -S-, -NR^-, -NR^CO-, -NR^CONR*^-, -NR^COz-, -CO-, -CO2- 
, -CONR"^-, -OC(0)NR^-, -SO2-, -SOzNR^-, -NR^SOa-, -NR^SOiNR'^-, - 
C(0)C(0)-, or -C(0)C(R'^)2C(0)-, and each occurrence of R*^ is independently 
hydrogen, an optionally substituted group selected from aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same 
nitrogen atom are taken together with the nitrogen atom to form an optionally 
substituted group selected from a 5-8-membered heterocyclic or 5-8- 
membered heteroaryl ring. 

The compound of claim 1, wherein Z is CR^ and the compound has the structure (la): 




la 

The compound of claim 1, wherein Z is CR^ and the compound has the stmcture (lb): 
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4. The compound of claim 1 , wherein either of or R"^ is -Q^-A-Q^-Y, wherein A is a 
substituted or unsubstituted aryl or heteroaryl moiety and compounds have the general 
fonnulallaorllb: 




wherein is N or CR^, is N or CR^, Z^ is N or CR^ and Z^ is N or CR^ wherein 
R^, R^, R^ and R^ are each independently R^ or R^ and R^, or R^ and R^ are taken together 
with their intervening atoms to form a fused, unsaturated or partially unsaturated, 5-8 
membered ring having 0-3 ring heteroatoms selected from oxygen, sulfur, or nitrogen, 
wherein any substitutable carbon on said fused ring formed by R^ and R^ or by R^ and R^ is 
substituted by oxo or R^, and any substitutable nitrogen on said ring formed by R^ and or 
by R^ and R^ is substituted by R^; 

wherein each occurrence of R* is independently -R; and 

each occurrence of R^ is independently hydrogen, -R', -COR', -C02(R*), -C0N(R')2, 
or -SO2K', wherein each occurrence of R is independently hydrogen, optionaUy substituted 
aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R on the same nitrogen 
atom are taken together with the nitrogen to form an optionally substituted 5-8 membered 
heterocyclic or heteroaryl ring. 

5. The compound of claim 4, wherein A represents one of the following moieties: 
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iv V vi 




Yiii ix 




6. The compound of claim 5, wherein ring A is one of fomiulas ii, iii or x. 

7. The compound of claim 4, wherein Ring A is one of groups II-A through II-DD, 
wherein l} is nitrogen or CR^, is nitrogen or CR^, and p is 0-4: 




n-A n-B n-c 
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n-p n-Q 
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n-BB n-BB n-cc 
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8. The compound of claim 7, wherein ring A is one of II-A, II-B, II-C, II-D, K-E, II-F, 

n-H, n-i, n.j, n-K, n-L, n-N, n-o, or h-dd. 

9. The compound of claim 7, wherein ring A is one of H-A, II-B, II-C, II-D, II-E, II-H, 
or n-K. 

10. The compound of claim 7, wherein ring A is one of H-A or II-B. 

1 1 . The compound of claim 7, wherein 7} is CR^ and is CR^. 

12. The compound of claim 7, wherein 7} is N and is N. 

13. The compound of claim 7, wherein l) is N and Z^ is CR^. 

14. The compound of claim 7, wherein 7} is CR^ and Z^ is N. 

15. The compound of claim 4, wherein A is a monocyclic ring system and R^ groups, 
when present, include hydrogen, allcyl- or dialkylamino, acetamido, or a Cm aliphatic group 
such as methyl, ethyl, cyclopropyl, or isopropyl; R^ groups, when present, include hydrogen, 
an optionally substituted group selected from Ci-6 aliphatic, heteroaliphatic, aryl, or 
heteroaryl, -Q(n)N(R')2, -Q(a)OR', -Q(n)SR', -Q(n)(C=0)0(R'), -Q(n)C(0)N(R')2, - 
Q(n)NHC(0)R\ -Q(n)NHS02R^ or -Q(n)S02N(R'')2, wherein n is 0 or 1, and wherein Q is 
preferably -(C(R")2)-, wherein R" is hydrogen or Cioallcyl, and wherein each occurrence of 
R'' is independently hydrogen, optionally substituted aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R^ on the same nitrogen atom are taken together with the 
nitrogen atom to form an optionally group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring. 

16. The compound of claim 15, wherein R^ is one of the following groups: optionally 
substituted 5-6 membered heteroaryl or heterocyclyl rings, such as 2-pyridyl, 4-pyridyl, 
pyrrolidinyl, piperidinyl, morpholinyl, or piperazinyl; optionaUy substituted aryl or 
cycloalkyl rings such as phenyl, halogen substituted phenyl, alkoxy substituted phenyl, 
trifluoromethyl substituted phenyl, nitro substituted phenyl, methyl substituted phenyl; 
optionally substituted Ci.6 aliphatic, such as methyl, ethyl, cyclopropyl, cyclopentyl. 
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cyclohexyl, amino substituted cycloalkyl, acetamido substituted cycloalkyl, isopropyl, or 
t-butyl; alkoxyalkylamino such as methoxyethylamino; alkoxyalkyl such as methoxymethyl 
or methoxyethyl; aminoalkyl such as aminoethyl, dimethylaminoethyl; alkyl- or dialkylamino 
such as ethylamino or dimethylamino; alkyl- or diaDcylaminoalkoxy such as 
dimethylaminopropyloxy; alkyl- or dialkylaminoalkoxyalkyl such as 
dimethylaminoethoxymethyl; or acetamido. 

17. The compound of claim 4, wherein A is a bicyclic ring system and the bicyclic ring 
system A may be substituted by one or more occurrences of oxo, or R^, wherein R^ is -R^, 
halo, -0(CH2)2^-NCR^)2, -OCCHzWR^ -OR^ -N(R^)-(CH2)2-4-N(R^)2, -N(R>(CH2)2^-R^ 
-C(=0)R^ -C02R\ -COCOR^ -NO2, -CN, -S(0)R'', -S02R^ -SR\ -N(R^)2, -C0N(R'')2, 
-S02N(R"^)2. -0C(=0)R"', •N(R'')C0R^ -N(R'')C02(optionally substituted Ci^ aliphatic), 
-N(R'^)N(R'^)2, -C=NN(R'')2, -C=N-0R, -NHOR^ -NCR^)C0N(R'')2. -N(R'')S02N(R^)2, 
-N(R^)S02R^, or -0C(=0)N(R^)2, wherein each occurrence of R'' is independently hydrogen, 
an optionally substituted group selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or 
two occurrences of R^ on the same nitrogen atom are taken together with the nitrogen atom to 
form an optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring. 

18. The compound of claim 17 wherein each occurrence of R^ is independently -halo, - 
R\ -0R\ -COR^ -C02R^ -C0N(RV -0(C=0)NCR^)2, -CN, -0(CH2)2^-N(R^)2, -0(CH2)2^- 
R^ -NO2 -N(R'')2, -NR'^COR^ -NR^S02R^ -S02N(R'^)2 wherein each occurrence of R'' is 
independently hydrogen, an optionally substituted group selected fiom aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on the same nitrogen atom are 
taken together with the nitrogen atom to form an optionally substituted group selected from a 
5-8 membered heterocyclic or 5-8 membered heteroaryl ring. 

19. The compound of claim 4, wherein Y is an optionally substituted heteroaryl moiety. 

20. The compound of claim 4, wherein Y is selected from one of the following 
heteroaryl moieties a-y: 
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a 



N"( N-3,(R'\ N-NH I' „.N 



_A0 

J 



y^^ JU^ 



Rio r10 plo F,10 rIO 

'S'^N h\ N^O 

^ 



V w 

^10 



herein q is 0-4, R is -R, wherein -R is defined generally above and in classes and 
subclasses herein, and wherein each occurrence of R^^ is independently hydrogen, -R, - 
COR, -C02(R\ -CONOR.')2, or -SO2R , wherein each occurrence of R' is independently 
hydrogen, an optionally substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R* on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected frt>m a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 
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The compound of claim 20, wherein Y is one of the following heteroaryl moieties: 




f h o 



wherein q is 0-4, R is -R, wherein -R is delBned generally above and in classes and 
subclasses herein, and wherein each occurrence of R" is independently hydrogen, -R', - 
COR*, -COaCR ), -C0N(R')2, or -SO2R', wherein each occurrence of R* is independently 
hydrogen, optionally substituted group selected from aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R' on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 

22. The compound of claim 20, wherein Y is a pyrazole moiety, h. 

23. The compound of claim 20, wherein each R^^ is independentiy hydrogen, Ci. 
4aliphatic, alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocaibonyl, mono- or dialkylanunocarbonyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylanainocarbonyl, or (N-heterocycle)carbonyL 

24. The compound of claim 20, wherein each occurrence of is independentiy methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phqnyl, CO2H. CO2CH3, CH2OH, 
CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, CH2CH2CH20CH2Ph, CH2CH2CH2NH2, 
CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, CONHCH2CH=CH2, 
CONHCH2CH2OCH3, CONHCHzPh, CONH(cyclohexyl), CON(Et)2, CON(CH3)CH2Ph, 
CONHCn-CsHT), CON0Et)CH2CH2CH3, CONHCH2CH(CH3)2, CONin-CiSijK 00(3- 
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methoxymethylpyrroUdin-l-yl), CONH(3-tolyl), CONH(4-tolyl), CONHCH3, 
CO(morphoUn-l-yl), C0(4-methylpipera2m-l-yl), CONHCH2CH2OH, CONH2, or 
CO(piperidin-l-yl). 

25. The compound of claim 20, wherein, Y is a pyrazole moiety, h', wherein the pyrazole 
is substituted with two occurrences of (R^*^ and R^*^^ 



wherein is hydrogen, CMaliphatic, alkoxycarbonyl, optionally substituted 
phenyl, hydroxyalkyl, alkoxyalkyl, aminocaibonyl, mono- or dialkylaminocaibonyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, phenylaminocarbonyl, and (N- 
heterocycle)carbonyl; and R^^^ is hydrogen. 

26. The compound of claim 20, wherein two occurrences of R^° (R^°^ and R^°^ as depicted 
in formula h') taken together may represent a substituted or unsubstituted cycloaliphatic, 
cycloheteroaliphatic, aryl or heteroaryl moiety and comprises one of the following groups: 



wherein r is 0-4 and R*^ is hydrogen, -halo, -N(R^)2, -C1.3 alkyl, -C1-3 haloalkyl, -NO2, 
.0(Ci.3 alkyl), -C02(Ci-3 alkyl), -CN, -S02(Ci-3 alkyl), -SO2NH2, -0C(0)NH2, -NH2S02(Ci.3 




N-NH 
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alkyl), -NHC(0)(Ci.3 alkyl). -C(0)NH2, and -CO(Ci.3 alkyl), wherein the (C1.3 alkyl) is most 
preferably methyl, wherein each occurrence of is independently hydrogen, an optionally 
substituted group selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two 
occurrences of on the same nitrogen atom are taken together with the nitrogen atom to 
form an optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring. 

27. The compound of claim 4, wherein when R^ is -Q^-A-Q^-Y, R"^ is hydrogen, Ci. 
aaliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, aminoalkyl, mono- or di- alkylamino, 
mono- or di- alkylaminoalkyl, or optionally substituted phenyl. 

28. The compound of claim 27, wherein R"^ is hydrogen, methyl, ethyl, cyclopropyl, 
hydroxy, phenyl or -CH2NH2. 

29. The compound of claim 4, wherein when R"^ is -Q*-A-Q^-Y, R^ is preferably 
hydrogen, Ci.aaliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, aminoalkyl, mono- or di- 
alkylamino, mono- or di- alkylaminoalkyl, or optionally substituted phenyl. 

30. The compound of claim 29, wherein R^ is hydrogen, methyl, ethyl, cyclopropyl, 
hydroxy, phenyl or -CH2NH2. 

3 1 . The compound of claim 4, wherein R^ is hydrogen, halogen, -NO2, -CN, hydroxy, 
optionally substituted Ci-salkyl, optionally substituted alkoxy, -SO2NH2, or -C(0)alkyl. 

32. The compound of claim 3 1 wherein R^ is CI, CF3, OCF3, CH3, -CH^, -SO2NH2 or - 
C(0)Me. 

33. The compound of claim 4, wherein is NH and is NH, and compounds are 
defined by the general formula na(i) or IIb(i): 
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HN 




IIa(i) nb(i) 



34. The compound of claim 4, wherein is S and is NH, and compounds are defined 
by the general formula IIa(u) or nb(ii): 



HN 




na(ii) IIb(ii) 



35. The compound of claim 4, wherein is O and is NH, and compounds are defined 
by the general fonnula na(iii) or IIb(iii): 
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36. The compound of claim 4, wheiein is NH, and compounds are defined by the 
general formula na(iv) or nb(iv): 



I o4 1 // ^-yl'^rvl I 




na(iy) nb(iv) 

wherein is -C(R'^)2-, l^-cyclopropyl, 1,2-cyclobutanediyl, or 1,3-cycIobutanediyl, 
an optionally substituted Ca^alkylidene group, wherein one methylene unit of the optionally 
substituted C2^alkylidene chain is optionally replaced by -0-, -S-, or -NR\ wherein each 
occurrraice of is independ^itly hydrogen or optionally substituted Ci.4aliphatic. 

37. The compound of claim 4, wherein is NH and Y is an optionally substituted 
heteroaryl moiety, and compounds are defined by the general formula IIa(y) or nb(y): 

HN^ 

Y Z^'^Z^ 
H< . f P ^^Aj^^ R= o 



"na(v) IIb(v) 
wherein is a direct bond. 

38. The compound of any one of claims 33, 34, 35, 36 or 37, wherein: 

i. ZIsCRVN; 

ii. R\ R^ R* and R^ are each hydrogen and wherein Z is CHR* and R^ is 
hydrogen; or R\ R^ R' and R' are each hydrogen and wherein Z is CHR*.and R* is 
hydrogen; 

iii. ring A is defined according to one of the following groups: 
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a. ring A is one of formulas i, ii, iii, iv, v, vi, Wi, viii, ix, or x; 

b. ring A is one of fonnulas H-A, H-B, II-C, H-D, H-E, H-F, H-G, H- 

H, n-i, n- J, n-K, n-L, n-M, n-N, n-o, n-p, n-Q, n-R, n-s, n-x, n-u, 
n-v, n-w, n-x, n-Y, n-z, h-aa, h-bb, n-cc, or h-dd; 

c. ring A is one of fonnulas II-A, H-B, H-G, II-D, H-E, H-F, H-H, H- 

I, n-j, n-K, n-L, n-N, n-o, or h-dd; 

d. ring A is one of formulas II-A, H-B, H-G, H-D, H-E, II-H, or II-K; 

e. ring A is one of formulas II-A or H-B; 

f. ring AisH-AandZMsCR^andZ^isCR^; 
g; ring A is II-A and Z^ is N and Z^ is N; 

h. ringAisH-AandZMsNandZ^isCR^; 

i. ling A is II-A and T} is CR^ and Z^ is N; 

j. ring A is an optionally substituted aryl or heteroaryl moiety of fonnula 
iiiorx; 

k. ring A is a monocyclic ring system and and R^, when present, are 
hydrogen or amino; R^ groups, when present, is hydrogen, alkyl- or 
dialkylamino, acetamido, or a C1-4 aliphatic group such as methyl, ethyl, 
cyclopropyl, or isopropyl; R^ groups, when present, is hydrogen, an 
optionally substituted group selected from hydrogen, Ci^ aliphatic, 
heteroaliphatic, aryl, or heteroaryl, -Q(xi)N(R^)2, -Q(n)OR^, -Q(n)SR^, - 
Q(n)(C=0)0(R^), -Q(n)C(0)N(R^)2. "Q(n)NHC(0)R'^, .Q(„)NHS02R\ or - 
Q(n)S02N(R^)2, wherein n is 0 or 1, and wherein Q is preferably -(C(R'')2>, 
wherein R" is hydrogen or Ci-aalkyl, and wherein each occurrence of R is 
independently hydrogen, an optionally substituted group selected from 
aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on the 
same nitrogen atom are taken together with the nitrogen atom to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring; 

1. ring A is a monocyclic ring system and R^, R^ and R''^ groups, when 
present, are hydrogen or amino; R^ groups include groups selected from 
optionally substituted 5-6 membered heteroaryl or heterocyclyl rings, such as 
2-pyridyl, 4-pyridyl, pyirolidinyl, piperidinyl, morpholinyl, or piperazinyl; 
optionally substituted aryl or cycloalkyl rings such as phenyl, halogen 
substituted phenyl, alkoxy substituted phenyl, trifluoromethyl substituted 
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phenyl, nitro substituted phenyl, methyl substituted phenyl; optionally 
substituted Ci^ aliphatic, such as methyl, ethyl, cyclopropyl, cyclopentyl, 
cyclohexyl, amino substituted cycloalkyi, acetamido substituted cycloalkyl, 
isopropyl, or t-butyl; alkoxyalkylamino such as methoxyethylamino; 
alkoxyalkyl such as methoxymethyl or methoxyethyl; aminoalkyl such as 
aminoethyl, dimethylaminoethyl; alkyl- or dialkylamino such as ethylamino 
or dimethylamino; alkyl- or dialkylaminoalkoxy such as 
dimethylaminopropyloxy; alkyl- or dialkylaminoalkoxyalkyl such as 
dimethylaminoethoxymefliyl; and acetamido; 

m. ring A system is a bicyclic ring system and the ring formed when 
and are taken togeUier may be substituted or unsubstituted; 

n. ring A system is a bicyclic ring system formed by R^ and R^ taken 
together and substituted by one or more occurrences of R^ or R^, wherein each 
occurrence of R^ is independentiy -R\ halo, -0(CH2)2^-N(R\ -0(CH2)2^- 
R\ ^0R\ -N(R^(CH2WN(R^)2. -N(R'HCH2)2-4-R\ -C(=0)R\ -COzR^, - 
COCOR^ -NO2, -CN, -S(0)R^ -S02R\ -SR*^, -N(R^)2, -C0N(R'^)2, 
.S02N(R'^)2, -0C(=0)R\ -N(R"')C0R^ -N(R'')C02(optionally substituted Ci^ 
aliphatic), -NCR^)N(R^)2. -C=NN(R'^)2, -C=N-0R, -NHOR^ .N(R'^)C0N(R'')2, 
-N(R'^)S02N(R'^)2, -N(SJ)S0^\ or -OC(=0)N(R'^)2, wherein each occurrence 
of R^ is independently hydrogen, an optionally substituted group selected 
from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R^ on 
the same nitrogen atom are taken together with the nitrogen atom to form an 
optionally substituted group selected from a 5-8 membered heterocyclic or 5-8 
membered heteroaryl ring; and each occurrence of R^ is independently 
hydrogen, -R', -COR, -C02(R'), -C0N(R')2, or -S02R\ wherein each 
occurrence of R' is independently hydrogen, an optionally substituted group 
selected from aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences 
of R' on the same nitrogen atom are taken together with the nitrogen to form 
an optionally substituted group selected from a 5-8 membered heterocyclic or 
5-8 membered heteroaryl ring, 
iv. Y is defined according to one of the following groups: 

a. Y is an optionally substituted heteroaryl moiety; 

b. Y is selected from one of the heteroaryl moieties a-y; 

c. Y is selected from one of the following heteroaryl moieties: 
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f h o 

wheiein q is 0-4, is -R, wherein -R is defined generally above and in 
classes and subclasses herein, and wherein each occurrence of R" is independently 
hydrogen, -R', -COR', -C02(R'), -C0N(R')2, of -SO2R , wherein each occurrence of R' 
is independently hydrogen, an optionally substituted group selected fix)m aliphatic, 
heteroaliphatic, aryl or heteroaryl, or two occurrences of R' on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
firom a 5-8 membered heterocyclic or 5-8 membered heteroaryl ring; 

d. Y is a pyrazole moiety, h; 

e. Y is one of a, b, f, h or 0, optionally substituted with one or more R^^ 
groups, wherein each occurrence of R^^ is independently hydrogen, CMaliphatic, 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, 
dialkylamdnoalkyl, phenylaminocarbonyl, and (N-heterocycle)carbonyl; 

f . Y is one of a, b, f , h or o, optionally substituted with one or more R^^ 
groups, wherein each occurrence of R^^ is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, 
CH2OH, CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, CH2CH2CH20CH2Ph, 
CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3. CONHCH(CH3)2, 
CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHCH2Ph,'CONH(cyclohexyl), 
C0N(Et)2, CON(CH3)CH2Ph, CONH(n-C3H7). CON(Et)CH2CH2CH3. 
CONHCH2CH(CH3)2, CON(n-C3H7)2, CO(3-methoxymethylpyrroUdin-l-yl), 
CONH(3-tolyl), CONH(4-tolyl), CONHCH3, CO(morphoUn-l.yl), C0(4- 
methylpiperazin-l-yl), CONHCH2CH2OH, CONH2, and CO(piperidin-l-yl). 
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g. Y is a pyrazole moiety, h% wherein the pyrazole is substituted with two 
occurrences of R^® (R}^ and R^°^ as depicted). 




wherein each occurrence of R^°^ is hydrogen, Ci-4aliphatic, 
alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl, and (N-heterocycIe)carbonyl, and 
R^^^^is hydrogen; 

h. Y is a pyrazole moiety, h', wherein the pyrazole is substituted with two 
occxurences of R^® (R*^ and R^** as depicted). 




wherein each occurrence of R^°^ is hydrogen, methyl, cyclopropyl, ethyl, 
isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CO2CH3, CH2OH, CH2OCH3, 
CH2CH2CH2OH, CH2CH2CH2OCH3, CH2CH2CH20CH2Ph, CH2CH2CH2NH2, 
CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, CONHCH2CH=CH2, 

CONHCH2CH2OCH3, C0NHCH2Ph, CONH(cyclohexyl), C0N(Et)2, 
CON(CH3)CH2Ph. CONHCn-CsHT), CON(Et)CH2CH2CH3, CONHCH2GH(CH3)2, 
CON(n-C3H7)2, CO(3-methoxymethylpyrroUdin-l-yl), CONH(3-tolyl), C0NH(4. 
tolyl), CONHCH3, CO(morpholin-l-yl), CO(4.methylpiperazin-l-yl), 
COiSfHCH2CH20H, CONH2, and CO(piperidin-l-yl, and R^°^ is hydrogen; 

i. Y is heteroaryl moiety substituted by at least two occurrences of R^° 
and where two occurrences of R^° taken together may represent an optionally 
substituted group selected from cycloaliphatic, cycloheteroaliphatic, aryl or 
heteroaryl; 

j. Y represents one of the following heteroaryl moieties: 
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^\^\ 




h-i 


T NH 
V^N 

h-ii 


1 NH 
V^N 

h-iii 



T NH 

h-iv h-v 

wherein r is 0-4 and R" is hydrogen, -halo, -N(R')2, -C1.3 alkyl, -C1.3 
haloalkyl, -NO2, -0(Ci.3 alkyl), -C02(Ci.3 alkyl). -CN, -SOzCCi-a alkyl), -SO2NH2, - 
0C(0)NH2, -NH2S02(Ci.3 alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2. and -CX)(Ci.3 
alkyl), wherein the (C1-3 alkyl) is most preferably methyl; 

V. for compounds of formula na(i), R* is defined according to one of the following 

groups: 

a. R'' is hydrogen, Ci.saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R* is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 

vi. for compounds of formula IIb(i), R' is defined according to one of flie followmg 

groups: 

a. R^ is hydrogen, Ci.saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkylaminoalkyl, or 
optionally substituted phenyl, or 

b. R^ is hydrogen, methyl, ethyl, cyclopropyl, hydroxy, phenyl or -CH2NH2; 
and 

vii. R^ is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci-salkyi, 
(^tionally substituted alkoxy, -SO2NH2, or -C(0)alkyl, or 

b. is hydrogen, CI, CF3,OCF3.CH3,-CN,-S02NH2 or -C(0)Me. 
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39. The compound of claim 1, wherein either of or R"^ is -Q^-A-Q^-Y, wherein A is an 
optionally substituted cycloaliphatic or heterocycloaliphatic moiety and compounds have the 
general formula nia or mb: 



wherein U is m}\ C(R%, or O; V is NR^^ C(R}\ or O; W is NR". 
C(R^'^)2, or 0, and X is NR^\ C(S}%, or O, and t is 0, 1 or 2, wherein each 
occurrence of R^^ is is independenUy hydrogen, -R, -COR, -C02(R), -C0N(R')2, or 
-SO2R, wherein each occurrence of R is independently hydrogen, optionally 
substituted group selected firom Ci^ aliphatic, Ci-aheteroaliphatic, aryl or heteroaryl, 
or two occurrences of R' on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected ficom a 5-8 membered 
heterocyclic or 5-8 membered heteroaryl ring; and wherein each occurrence of R^^ is 
independently -R, with the proviso that when any one of U, V, W, or X is O or NR , 
an adjacent group U, V. W or X is CCR^^k 




nia 




nib 
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40, The compound of claim 39, wherein ring A is selected from the following group: 




xiv XV xvi 



wherein R^^ is hydrogen, -COR, -COaCR X -CON(R )2, or -SO2R , wherein each 
occurrence of R is independently hydrogen, optionally substituted group selected from 
aliphatic, heteroaliphatic, aryl or heteroaryl, or two occurrences of R* on the same nitrogen 
atom are taken together with the nitrogen to form an optionally substituted group selected 
from a 5-8 membered heterocyclic or heteroaryl ring; R^^ is 0x0 or 7R; and x is 0-4. 

41. The compound of claim 40, wherein x is 0 or 1 and R*"* is -halo, -N(R^)2, -Ci,3 allcyl, - 
C1.3 haloalkyl, -NO2, -0(Ci.3 alkyl), -COzCClb alkyl), -CN, -SOaCCus alkyl), -SO2NH2, - 
0C(0)NH2, ^NH2S02(Ci.3 alkyl), -NHC(0)(Ci.3 alkyl), -C(0)NH2, and -C0(Ci.3 alkyl), 
wherein the (C1-3 alkyl) is most preferably methyl. 

42. The compound of claim 40, wherein R^^ is hydrogen or Ci^alkyl. 

43. The compound of claim 39, wherein ring A is selected from one of xi, xii or xvi and x 
isO. 

44. The compound of claim 39, wherein Y is an optionally substituted heteroaryl moiety. 

45. The compound of claim 39, wherein Y is selected from one of the following 
heteroaryl moieties a-y: 
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f\ (R\°), 




d e 



fRi°\ H 



k 1 m 



10x _irv /olOx R 



X'^ 



R>0 RtO j,10 • p|,0 RlO 

N-i^ o\ sA nA. 

-i" 



wherein q is 0-4, R is -R, wherein -R is defined generally above and in classes and 
subclasses herein, and wherein each occurrence of R^^ is independently hydrogen, -R, - 
COR , -COaCR ), -C0N(R')2, or -SO2R', wherein each occurrence of R is independently 
hydrogen, an optionally substituted group selected from aliphatic, heteroaliphatic, aryl ox 
heteroaryl, or two occurrences of R on the same nitrogen atom are taken together with the 
nitrogen to form an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 
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The compound of claim 45, wherein Y is one of the following heteroaryl moieties: 




f h o 

wherein q is 0-4, R^^ is -R, wherein -R is defined generally above and in classes and 
subclasses herein, and wherein each occurrence of R.^- is independently hydrogen, -R, - 
COR , -C02(R*), -C0N(R')2, or -SO2R' , wherein each occurrence of R' is independently 
hydrogen, optionally substituted group selected from aliphatic, heteroaliphatic, aryl .or 
heteroaryl, or two occurrences of R on the same nitrogen atom are taken together with die 
nitrogen to form an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 membered heteroaryl ring. 
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47. The compoimd of claim 45, wheardn each is independently hydrog^, Ci- 
4aliphatic, alkoxycarbonyl, optionally substituted phenyl, hydroxyalkyi, alkoxyalkyl, 
aminocarbonyl, mono- or dialkjdaminocarbQhyl, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, phenylaminocaibonyl, or(N-heterocycle)caibonyL 

48. The compoimd of daim 45, wherem each occurrence of R^^ is independentiy metiiyl, 
cyclopropyl, efliyl, isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO2H, CQzCHj, CH2OH, 
CH2OCH3, CH2CH2C3H2OH, CH2CH2CH2OCH3, CH2CH2CH20CH2Ph, CH2CH2CH2>ai2, 
CH2CH2CH2NHCOOC(CH3)3, CONHCH(CB3)2, CONHCH2CHK3I2, 
CONHCH2CH2OCH3, CONHOEfePh, CONH(cyclohexyl), CON(Et)2, CON(Ce3)CH2Pli, 
CONHCdtCsHt), CON(Et)CH2CH2Cai3, CONHCH2CH(CH3)2> CON(n-C3H7)2, CO(3- 
meflioxymc%lpym)Kdin.l.yl), CONH(3-tolyI)» CONH(4-tolyl), CONHCHs, 
CO(morpholin-l-yi), CO(4-mettiyipiperaziiHl-yl), CONHCH2CH2OH, CaNH2»or 
CO(piperidm-l-yl)- 

49. The compound of claim 45, wherein, Y is a pyrazole moiety, h% wherein the pyrazole 
is substituted wifli two occurrences of R^® (R.^^* and R^^^ 




wherein R is hydiogCT, Ci^ialiphatic, aOcoxycarbonyl, q[>tionaIly substituted 
phmyl, hydioxyalkyl, alkoxyalkyl, amtnocaxbonyl, mono* or dialk^aminocarbonyl, 
aminoallgd, alkylaminoallgd, diaOc^aminoaikyl, phenylaminocaibonyl, and (N- 
heten>cycle)carbonyl; and R^^^ishydrogm. 

50. The compound of claim 49, wherein two occurrences of R^^ (R}^ and R^^^ as depicted 
in formula hO taken together may represent a substituted or unsubstituted cycloaliphatic, 
cycloheteroatiphatic, aryl or heteroaryl moiety and comprises one of the following groins: 
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wh^rdii r is 0-4 and R^^ is hydro^ao, -halo, -N(R^ -C1.3 aOc^, -C1-3 haloaOeyl, -NO2, 
-0(Ci.3 alkjd), -CQ2(Ci.3 alkyi), -CN, -SQjCCm alkyi), -SQzNHjt, -0C(0)NH2, -NHzSQzCCw 
alkyl), -NHC(0)(Ci-3 alkyi), -C(0)NH2, and -CO(C|.3 alkyl), wberdn the (C^ alkyl) is most 
preferably methyl, wherein each occurrence of is independently hydrogen, an optionally 
substituted group selected fiom aliphatic, heteroaliphatic, aryl or heteroaryl, or two 
occurrences of R^ on tiie same nitrogen atom are taken toother with the nitrogen atom to 
form an optionally substituted group selected from a S-8 membered heterocyclic or 5-8 
membered heteroaryl ring. 
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51 . The coiD|>ound of claim 39, wherein when is -Q^-A-Q^-Y, R"^ is hydrogen, Ci- 
saliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, aminoalkyl, mono- or di- allylamino, 
mono- or di- alk}daminoalIgi, or optionally substituted phenyl. 

52. The compound of claim 50, wherein R"^ is hydrogen, methyl, ethyl, cyclopropyl, 
hydroTcy, phenyl or -CH2NH2. 

53. The con^und of claim 39, wherem when R"^ is -Q^-A-Q^-Y, R^ is preferably 
hydrogen,. C].3aliphati(^ hydroxy, hydroxyattgd, alkoxy, amino, aminoalkyl, mono- or di- 
alkylamino, mono- or di- alkylaminoaOc^ or qi^onally substitoted phen:^. 

54. The compound of claim 52, wherein R' is hydrogen, methyl, eflxyU cyclopropyl, 
hydroxy, phenyl or -CHiNHj. 

55. The compound of claim 39, wherein R^ is hydrogen, halogen, -NQ2, -CN, hydroxy, 
optionally substituted Ci-aalkyi, optionally substituted alkoxy, -SO2NH2, or-C(0)a]kyl. 

56. The compound of claim 54 wherein R^ is CI, CF39 OCF3, CH3, -CN, -SO2NH2 or - 
C(0)Me. 

57. The compound of claim 39, wherein is NH and is NH, and compounds are 
defined by the general formula nia(i) or inb(i): 




nib(i9 
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58. The compound of claim 39 wherein is aad is Nt^ and compoimds are 
defined by the general formula ina(ii) or IIIb(ijO: 



WW 



nia(iO IIIb(ii) 

59. The confound ofdaim 39 wherein is O and is NEI^ and coimpci^^ 
defined by the general formula ina(iii) or mbOu): 

HN'^ 

Y u'^^^'X 

nibCiii) 

60. The confound ofclaim 39, ^(dieceinQ^ is NH, and conqioands are defined by t^ 
general formula IIIa(iy) or IZIb(iv): 



VPQ^'^Z R^^Z^N 



maav) nibCiv) 
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wherein is -C(R^)2-, l^-cyclopropyl, 1,2-cyclobutaiiediyl, or 1,3-cyclobutanediyl, 
1 optionally substituted Ci^kylidene groxq;>> wherein one methyleiie tmit of the optionally 
ubstituted Ca^alkyiidene chain is optionally replaced by -S-, or -NR\ wherein each 
ccurrence of is independently hydrogen or optionally substituted Ci-4aliphatic. 

il. The compoxmd of claim 39, wherein is NH, and compounds are defined by the 
general formula nia(Y) or IIIb(v): 




ina(v) nib(v) 

wherein is a direct bond. 

62. The compound of any one of claims 56, 57, 58, 59 or 60, wherein: 
L ZisCR^orN; 

ii* R^ R"* and R^ are each hydrogen and wherein Z is CHR^ and R^ is 

hydrogen; or R^ , R^ R' and R^ are each hydrogen and wherein Z is CHR^ and R^ is 
hydrogen; 

iii. ring A is defined accoidingtooneof die following groups: 
a. ring A is selected from one of the groups: 
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oryvo 












xi 




xiii 














zhr 


XV 





wherein R" is hydrogen. -COR', -COzCR'), -C0N(R')2, or -SOaR', 
wherein each occuneaoe of R' is independeotly hydrogen, an optionally substituted 
gtoup sdected fiom aliphatic, heteroaliphatic, ar^ or hetetoaryl, or two occurrences 
of R' on flie same sitiDgen atom are taken tog^or with the nitrogen to form an 
optionally substituted group selected fiom a 5-8 monbeml heterocyclic or 5-8 
m«nbered heteroaryl rin^ R^* is oxo or -R; and x is 0-4; or 

b. ring A is selected from one of xi, zii orxvi and x is 0 or 1; R^* is -halo, 
-N(RV -Cw alkyU -Ci-jhaloalkyl, -NO2, -0(Ci.3 alkyl), -C02(Ci-3 alkyl), 
-CN, -S02(Ci.3 aDcyl), -SO2NH2, -0C(0)NH2, -NH2S02(Ci,3 alkyl), 
-NHC(0)(Ci.3 alkyl), -C(0)Ml2, and -CO(Ci.3 alkyl), wherein the (C1.3 
alkyl) is most preferably methyl; andR*' is hydrogen or Ci-4a]fcyi; 
iv. Y is defined according to one of the following gro\q>s: 

a. Y is an optionally substituted h^iroaxyi moiety; 

b. Yissdectedfrom one of fheheteroar;^ moieties a-y; 

c Y is sdected fiooi one ofthe following h^earoatyl moires: 
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Rio 

f h o 

wherein q is 0-4, R^^ is wherein -R is deiGned genesrally above and in 
classes and subclasses herein, and wherem each occurrence of R^^ is independently 
hydrogen, -R, -COR, -CQ2(R), -CON(R)2, or -SO2R, herein each occurrence ofR 
is independently hydrog^ an optionally substituted group selected ftom aliphatic, 
heteroaliphatic, aryl orheteroaryl, or two occurrences ofR' on the same nitrogen atom 
are taken together with the nitrogen to form an optionally substituted group selected 
fiom a 5-8 membered heterocyclic or S-8 membered heteroaryl nag; 

c. Yis a pyrazole moiety, h; 

d. Y is one of a, b,f,h or o, optionally substituted with erne or more R^^ 
groups, wherein each occurrence of R^^ is independently hydio^n, Ci. 
4aliphatic, alkbxycarbonyl, optionally substituted phenyl, hydroxyalkyl, 
alkoxyalkyl, aminocarbonyl, mono- or dialltylaminocarbonyl, aminoalkyl, 
alkylaminoallf^l, dialkylaminoalkyi, pheoyiaminocarbonyl, and (N- 
heterocycle)carbQn}4; 

e. Yis one ofa,b,f,h or o, optionally substituted with one or more R^^ 
groups, wherein each occurrence ofR*® is independently hydrogen, methyl, 
cyclopropyl, ethyl, isopropyl, propyl, t-butyl, cyclopea^ phenyl, CO2H, 
CO2CH3, CH2OH, CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, 
CH2CH2CH20CH2Ph, CH2CH2CH2NH2, C3l2CH2CH2NHCOOC(CH3)3, 
CO]SIHCH(CH3)2, C0NHCH2CH=CH2, CONHCH2CH2OCH3, CONHCH2Ph, 
CONH(cyclohexyl), C0N(Et)2, CON(CH3)CH2Ph, CONHCn-CaHv), 
CON(Et)CH2CH2CaH3, CONHCH2CH(a9[3)2, CON(n-C3H7)2, CCX3- 
methoxymethylpyrrolidin-1-^), C01SIH(3-tolyl), CONH(4-tolyl), CONHCH3, 
CO(marpholm-l-yl), C0(4-methylpipera2in-l-yl), CONHCH2CH2OH, 
CONH2, and CO^peridin-l-yl); 
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f. Y is a pyrazole moiety, h% wherein fhe pyrazole is substituted vdth two 
occurreaces of R'® (S}^ and R^** as depicted). 




wherein each occutrence of R*"* is hydrogen, Ci^aliphatic, 
alkoxycaibonyl, optionally substituted phen>d, hydiox^ll^ alkoxyaUcyl, 
aminocarbonyl, mono- or dial^laminocaibonyl, aminoalk^ alkyiaminoalkjl, 
dialkyiaminoalkyl, phenylaminocarbonyl, and Ct^-heterocyde)carbonyi, and 
R** is hydrogen; 

g; Y is a pyrazole moiely,h% wherein llie pyrazole is substftttted with two 
occurreaces of R" (R}°* and R** as depicted). 




wherein each occurrence of R*"* is hydiogeo, methyl, cyclopropyl, ethyl, 
isopropyl, propyl, t-butyi, cyclopraityl, phenyl, CO2H, CO2CH3, CH2OH, CH2OCH3, 
CH2CH2CH2OH, CH2CH2CH2OCH3, CH2CH2CH20CIfePh, CH2CH2CH2NH2, 
CH2CH2CH2NHCOOC(CHj)3, .C0NHCH(CH3)2, C0NHCH2CH=CH2, 

CONHCHaCHaOCHs, CONHCH2Ph, CONH(cycIohexyl), C0N(Et)2, 
CON(CH3)CH2jPh, CX>l«J(nrC3H7X CX)N(Et)CH2CBbCH3. CONHCH2CH(CH3)2, 
CONCn-CaHxfe. CO(3-methoxymeth^yrroUdin-l-3d), CONH(3-tol3d), CONH(4- 
tol;^), GONHCH3, CO(morphoKn-l-3^, CX)(4-inethylpq>erazin-l-yl), 
CONHCH2CH2OH, CONH2, and CO(i^ecidin-l-)d, and R** is hydrogen; 

h. Y is heteroar^ moieiy substituted by at least two occurrences of R*^ 
and yifbiaK two occurrences of R^** taken together may represent an optionally 
substituted groi^ selected fix)m (^loaliphatic, cyclohetetoa]i{diatic, aryl or 
heteroaryl; 

L Y represents one of the following heteroaryi moieties: 
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h-i b-ji h-iU 



{R")r 




\ NH 


It NH 


hriv 





wherein r is 0-4 and R'^ is hydrogen, -halo, -N(R')2, -Ci-s alkyl, -Cm 
haloalkyl, -NO2, -0(Ci-3 attyl), -COzCCij alkyl), -CN, -SQzCCw alM), -SO2NH2, - • 
0C(0)NH2, -NH2S02(Ci.3 alkjd), -NHC(0)(C,-3 alkyl), -C(0)NH2, and-C6(Ci.3 
alky^, wherein flie (C1.3 alkyl) is most preferably methyl; 
V. R* is defined according to one ofthefoUowmg groups: 

a. R* is hydiog^ Cwaliphatic, hydroxy; hydroxyalkyl, alkoxy, amino, 
aminoalkyl, mono- or di- allcylamino, mono- or di- alkj^aminoalkjd, or 
optionally substituted phenyl, or 

b. R* is hydrogen, mefli3d,etiQrl,cyd<qitqpyl, hydroxy, phenji or -CHi^^ 

vi. R^ is defined accordiiig to one of the following groqps: 

"a. R' is hydrogoo, Ci-jaKphatic, hydroxy, hydroxyalkyl, alkoxy, amino> 
aminoalkyl, mono- or di- alkylamino, mono- or di- alkjdaminoalksd, or 
optionally substituted phen^ or 

b. R' is hydros me&yl, eflhyl, cyclopropji, hydroxy, phenyl w -CH2NH2; 
and 

vii. R^ is defined according to one of the following gtoiips: 

a- hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci-sallqd, 

optionally substituted alkoxy, -SO2NH2, or -C(0)alkyl, or 

b. R^ is hydrogen, O, CF3, OCF3, CH3, -CN, -SO2NH2 or-C(0)Me. 
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63. The compound of claim 1, wberein either of or R"* is -Q'-A-Q^-Y, wherein A is an 
optionally substituted Qi^alfc^dene unit (represented by A^-A^-A^'A"*) and compounds have 
the general formula IVa or IVb: 

Y 

IVa 

> 

f If o 

mb 

whoreitt R*, R^, R^ R^ Z, Q', Q^, and Y are as defined generally above, each of 
A^, A? or A'* is independently absent or is an optionally substituted methylene xmit, 
vt^erein each me&ylene rmit is optionally replaced by -0-, -S-, -NR^-, -NR"^C0-, 
NR^CONR^ 4^^CQr, -CO-, -C(0)Ch -OC(OK -CONR^ -OC(0)NR^-, -SO2-, - 
SOzNRS -NR^Qz-, -mFSChm\ -C(0)C(0K or -C(0)C(RVX0K and each 
occQcroice of R^ is independoally hydrogen or opfdonally substituted group sdected fiom Q. 
6 aliphatic^ Ci^eteroaliphatif^ aiyl (»-heteroaryl, 

with Ihe limitation that no more dian twoof A\ A\ A' or A^is absent. 
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64. The coii5)ouiid of claim 62, wherein one of A*, A^ or A'^is absent, and die 
remaining tihree are each independently selected fbom an optionally substituted methylme 
unit, wherein eadi methylene unit is optionally replaced by -O or -CO-, wherein the <me or 
more of the methylene units is unsubstituted or is substituted with an aryl, aralkyl or Ci- 
5aliphatic group, or wherein two substituents on the same methylene unit, or two substituents 
on two adjacent methylene units taken together form a 3-6-membered carbocyclic or 
heterocyclic ring. 

65. The compound of claim 62, wherein Y is an optionally substituted hetocoaryl moiety. 

66. The compound of claim 62, wherein Y is selected from one of the following 
heteroaijd moieties »-y: 




q. r s t 
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wherein q is 0-4, R^^ is -R, wherein -R is defined generally above and in classes and 
subclasses herein, and wherein each occurrence of R^^ is independently hydrogen, -R', - 
cor', -CQzCR ), -C0N(R')2, or -SO2R*, wherein each occurrence of R' is independently 
hydr6gen> an optionally substituted group selected fix>m aliphatic^ heteroaliphatic, aryl or 
hetecoatyl, or two occurrences of R' on fte same nitrogoi atom are taken together with the 
nitrogen to fixcm an optionally substituted group selected from a 5-8 membered heterocyclic 
or 5-8 memb«:ed heteroaiyl ring. 



67- The compoimd of claim 65, whorein Y is one of the following heteroaiyl moieties: 




f b 



wherein q is (M, R^^ is -R, whetdn^ is defined g^erally above and in classes and 
subclasses herein, and wherein each occurrence of R^^ is independently hydrogen, -R*, - 
COR*, -CQzCR), -C0N(R')2, or -SO2R', wherein eadi occurrence of R' is independentiy 
hydrogen, optionally substituted group selected ftom aliphatic, heteroaliphatic, aryl or 
heteroaryl, or two occurrences of R' on die same nitrog^ atom are taken together with the 
nitrogen to form an optionally substituted groi^ selected firom a 5-8 membmd heterocyclic 
or 5-8 membered heteroaryl ring. 
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68. The compound of claim 65, wherein Y is a pyrazole moiety, h. 



69. The coropoimd of claim 65, wherein each R is independently hydrogen, Ci. 
4aliphatic, alkoxycarbonyl, optionally substituted phenjd, hydroxyalkyl, alkoxyalkyl, 
aminocarbonyl, mono- or dialkylaminocarbonyl, aminoallcyl, aOcylaminoalkyl, 
dialkylaminoalkyl, phenylaminocarbonyl, or (N-heterocycle)carbonyL 

70. The compoimd of claim 65, wha:ein each occurrence of R^^ is independeaHy methyl, 
cyclopropyl, efli^ isopropyl, propyl, t-butyl, cydqpentyl, phenyl, CCbH, CQzCHa, CH2OH, 
CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, CH2CH2CH20CH2Ph, CH2CH2CH2NH2, 
CH2CH2CHiNHCOOC(CH3)3, C01^aH(ai3)2,CONHCH2CH=<3l2, 
CONHCH2CH2OCH3, C0NHCH2Ph, CONH(cydohexyl), CON(Et)2, CON(CH3)CH2Ph, 
CONH(n-C3H7), CON(Et)CH2CH2CH3, CONHCH2CH(CH3)2, CON(nrC3H7)2, CO(3- 
methoxymethylpyrroKdin-l-yl), CONH(3-tolyI), CONH(4-tolyl), CONHCH3, 
CO(morpholin-l-yl), CO(4-methylpiperazinrl-yl), CONHCH2CH2OH, CONH2, or 
CO(piperidin-l-yl)^ 

71. The compound of claim 65, wh^arein, Yis apyrazolemoiety, h% wherein the pyrazole 
is substituted with two occurrences of R*^ (R}^ and R^^^ 




wherein R^^ is hydrogen, Ci.4aliphatia» alkoxycarbonyl, optionally substituted 
phenyl, hydroxyalkyl, alkoxyalkyl, .aminocarbonyl, mono- or diaOgdaminocaxbonyl, 
aminoalkyl, alkylaminoalkyl, dialkylamhioalkyl, phenylaminocaibonyl, and (N*> 
heterocycle)carbonyl; and R^°^ is hydrogen. 

72. The compound of claim 70, wherein two occurrences of R^^ (R^^* and R^°^ as depicted 
in formula h^) taken together may represent a substituted or unsubstituted cycloaliphatic, 
cycloheteroaliphatic, aryl or heteroaryl moiety and comprises one of the following groups: 
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hriv fc-v 



wherem r is 0-4 and is hydrogen, -halo, -N(R7)2, -Ci-jalkyi, -CwhaioalkyU -NO2, 
.0(Ci.3 aDcyl), -CQtCCw alkyl), -CN, -S02(Ci-3 alkjd), -SQ2NH2, -0C(0)NH2, -mizSOiCCus 
alkyl), -NHC(OXCi-3 alk>d), -C(0)NH2, and -C0(Ci-3 alkyl), wherein ihe (C1-3 alkyl) is most 
preferably methyl, wherein each occurrence of is independently hydrogen, an optionally 
substituted group selected ftom aliphatic, heteroaliphatic, aryl or heteroaryl, or two 
occurroices of on the same nitcogea atom are taken together with the nitrogen atom to 
fiNtm an optionally substituted group sdected fiom a 5-8 memibeied heterocyclic or 5-8 
maiibered heteroaxyl ring. 
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73. The compound of claim 62, wherein when is -Q*-A-Q^-Y, R"* is hydrogen, Ci, 
3aliphatic, hydroxy, hychoxyalkyl, aDcoxy, amino, aminoaikyl, mono- or di- alkylamino, 
mono- or di- allcylaminoalkyl, or optionally substituted phmyL 

74. The compound of claim 73, wherein R"* is hydrogen, methyl, ethyl, cyclopropyl, 
hydroxy, phenyl or -CH2NH2- 

75. The oompoimd of claim 62, wherein when is -Q*-A-Q^-Y, R*^ is preferably 
hydrogen, Ci.3a]iphatic, hydroxy, hydnucyalkyl, altoxy, amino, aminoaikyl, mono- or di-= 
alkylamino, mono- or di- alkylaminoalkyl, or optionally substituted phenyl* 

76. The compound of claim 75, whetein R^ is hydrogeu, methyl, ethyl, cydopropyl, 
hydroxy, phenyl or -CH2NH2. 

77. The compound of claim 62, wherein R^ is hydrogen, halogen, -NO2, -CN, hydroxy, 
optionally substituted Ci^alkyl, optionally substituted alkoxy, -SO2NH2, or -C(0)allQ^l- 

78. The compound of claim 77 wherein R^ is O, CF3, OCF3, CH3, -CN, -SO2NH2 or— 
C(0)Me. 

79. The coiiqK>und of claim 62, wherein is NH and is 
formula IVa® or IVb©- 

80. Theconq)oimdof claim62,y^ei:einQ^isOand(^is 
femiula IVaOu) or IVb<ii)* 

81. The compound of claim 62, wherein is S and isNH, andhaveihe general 
formula IVa(iii) or IVb(iii). 

82. The compound of claim 62, wherein is an optionally substituted methylene unit — 
{QJ3i\y and is NH, and have the general formula IVa(iv) or IVb(iv). 

83. Thecornpoxmdof anyoneofdaiins78,79, 80or 81,whereixu 

i ZisCR^orN; 
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ii. R"* and R^ are each hydrogen and whaein Z is CHR* and R* 

is hydrogen; or R^ R^ R^ and R^ are each hydrogen and wherein Z is 
CHR* and R* is hydrogen; 

iii. A is defined according to one of the following groups: 

a. only one ofA',A^A^ or A'^is absent; 

b. only one of A', A^ A' or A"* is absent, and the remaining three are each 
independently selected from an optionally substituted methylene imit, 
whaein each metiiyiaie unit is optionally replaced by-O- or -CO-; 

a only one of a', A^ a' or A'* is absent^ and the remaining toee are eadi 
independendy selected fiom an optionaay sobstibited m^^doie imil, 
wherein eadi me&jdene rant is optionally replaced by -O- or -CX>-; 
wherein one or more of the m^^eoe units represented by A , A , A 

or A* is unsubstituted or is stibstitiited witti an arjd, aralkjd or Cj- 
galiphatic grot^; 

d. only one of A^ A^ A^ or A" is absent, and the remaining three are eadi 
independently selected fix>m an optionally substituted methylene unit, 
wherein each mdbyleaxe unit is optionally replaced by -O- or -CO; 
and wherein two substituents on the same methylene unit, or two 
substitueiils on adjacent methylene units, takai toother form an 
optionally substituted 3-6-membMed carbocydic or heterocyclic tin© 
iv. Y is defined according to one ofthe following groups: 

a. Y is an <^onany substituted heteioaryi moiety; 

b. Y is selected fiom one of the hetecoaryl moieties a-y; 

c. Y is sdectedftOTtt one of flie following heteroarjd moieties: 

b 
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wheacem q is 0-4, R*" is -R, whereiii-41. is defined gsnaally above and in 

dasses and subclasses herein, and wherein each occotrence of R" is independently 

hydrogen, -R , -COR, -C02(R'), -C0N(R')2, or -SO2R', wherein each occunence of R* 

is independently hydrogen, an optionally substituted groiq) selected fiwm aliphatic, 

het^oaliphatic, aryl or heteroaiyl, or two occurrences of R* on the same nitrogen atom 

are t^eo together with flie nitrogoi to form an optionally substituted group selected 

fiom a S-8 membered heterocydic or 5-8 meinbered heteroaryl ling, 

d. Yis apyrazolemoiety;h; 

6. Yis oneof a, b,f,h or o, optionally substituted one or more R^** 
grou|>s, -v^erdn eadi occurrence of R^** is independendy hydrogen, Ci- 
4alipliatic, alkoxycarbon^ optionally substituted pheo]^ hydroxyalkyl, 
alkoxyalkyl, aminocarbonyl, mono- or dialkylaminocacbonyl, aminoalkyi, 
alkylaminoaik]^ dialkylaminoalkyl, phenylaminocafbonyl, and (N- 
heterocycle)carbonyl; 

£ Y is one of a, b, f, h or o, optionally substituted wifli one or more R*° 
groups, wherem each occurrence of R'^ is indq>endently hydrogen, 
mediyl, cyclopropj^ ethyl, isopropyi, propyl, t-butyl, cyclopoatyl, phenyl, 
COzli, CO2CH3, CH2OH, CH2OCH3, CH2CH2CH2OH, 
CH2CH2CH2OCH3, CH2CH2CH20CH2Ph, CH2CH2CH2NH2. 
CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, CONHCH2CH=CH2, 
CONHCH2CH2OCH3, CONHC3H2ph, CONH(cyclohfixyi), CON(Et)2, 
CON(CH3)CH2Ph, CONH(n-C3H7), CON(Et)CH2CH2CH3, 

CONHCH2CH(CH3)2, CON(nrC3H7)2, CX)(3-mettioxymefii3^yctoKdin-l- 
yl), CONH(3-tolyl), CONH(4-tolyi), CONHCH3, CO(morpholinrl-yl), 
CO(4-mefliyipiperazin-l-yl)i CONHCH2CH2OH, CaNH2, and 
CO(piperidin-l-yl). . 

g. Y is a pyrazole moiety, h*, wherdn fee pyrazole is sobstituted with two 
occurrences ofR^" (R^** and R^** as depicted). 
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wherein eadi occunence of R'°^ is hydrogen, CMa%hatic, 

alkojqrcarbon;^, optionally substituted phenyl, hydioxyalkyl, alkoxjralkyl, 

aminocarbonyl, mono- or dialkylamioocarbonyl, aminoalkyl, allsylaminoalkyl, 

diaD^laminoalkyl, phenylaminocarbonyl, and (N-heterDcyde)carbonjrl, and 

R'**"* is hydrogen; 

h. Y is a pyrazole moiety, h*, M^^erein the pyrazole is substituted with two 
occunences of (R}^ and R'* as depicted). 




whaein each occunence of R*"" is hydrogoi, meOiyU cydopropyl, ethyl, 
isopropj^ propyl, t-butyl, cyclopentyl, phenyl, CQzH, CO2CH3, aB20H, 
CH2OCH3, CH2CH2CH2OH, CH2CH2CH2OCH3, CH2CH2C«20CEl2Ph, 
CH2CH2CH2NH2, CH2CH2CH2NHCOOC(CH3)3, CONHCH(CH3)2, 
CONHCH2CH=CH2, CONHCH2CH2OCH3, CONHaH2Ph, CONH(cycIohexyi), 
CON(Et)2, CON(CH3)CH2Ph, CONH(n:-C3H7), CON(Et)CH2CH2CH3, 
eONHCH2CH(CH3)2, CON(n-C3H7)2, CO(3-methoxymethyIpycroHdin-l-yl), 
CX)NH(3-tolyl), CONH(4-tolyi), COISIHCH3, CO(morpholin-l-yi), CO(4- 
methyj^iperazin-l-jd), CONHCHiCIfcO^ CONH2, and CX>(pq)ecidinrl->d» and 
R^** is hydrogen; 

L Y is hi^baoayl moiety substituted by at least two occunences of R"^ and 
where two occurrences of R*^ takoi together may represent an optionally 
substituted gKsup selected j&om cycloaliphatic, cyddbetetoaliphatic, aryl <x 
heteroaryi; 

j. Yiepieseots one of die following heteroar^ moieties: 
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h-i h-fi 















h-ffi 



Avherein r is 0-4 and R*^ is li^drogen* -halo, -N(R')2, -C w aDcyl, -Cm 
haloalkjd. -NO2, -0(C,.3 alkyl), -CXHCi^ a^M), -CN, -SOrCCw alkjd), -SQzNHfe, - 
0C(0)NH2, -NHaSOzCCio alkyl), -NHC(0)(C,-3 alkyl), -C(0)NH2, and -CO(Ci.3 
alkyl), wherein the (C1-3 alkyi) is most preferably methyl; 
V. K* is defined according to one of the following groups: 

a. R'* is hydrogen, C^aliphatic, hydroxy, hydroxyalkyl, alkoxy, amino, 
anrinoalkyl, mono- or di- aDcylamino, mono- or. di- alkylaminoaDcyl, or 
optionally substituted TphsnyU or 

b. R* is hydrogen, methyl, efliyl, cyclopropyl, hydroxy, phenyl or - 

vi. R' is defined according to one of the following groxips: 

a. R' is MK>gen, Cwalqjhatic* hydroxy, hydroxyalkyl, alkoxy, amind, 
aminoalk^ mono-' or di- alkylamino, mono- or di- alkjdazmnoalkyl, or 
optionally substituted phenyl, at 

b. R' is hydrogen, methjd, etfiyl, cydojHop^ hydroxy, phen^d or - 
CH2NH2; and 

vii. R^ is defined according to one of the following groups: 

a. hydrogen, halogen, -NO2, -CN, hydroxy, optionally substituted Ci. 
salkyl, optionally substituted alkoxy, -SO2NH2, or -C(0)alkyi, or 

b. R^ is hydrogen, CI. CF3, OCF3, CH3. -CN, -SQ2NH2 or-C(0)Me. 
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84. A phannaceutical composition comprising a compound of claim 1, a 
phaimaceutically acceptable carrier^ adjuvant or vehicle. 

85. The compositLon according to claim 84» farther comprising an additional ther^eutic 
agent 

86. A method of inhibiting a PRAK, GSK3> ERK2, CDK2, MK2, SRC, SYK, or Aurora- 
2 family kinase activity in a biological sample comprising the step of contacting said 
biological saniple with: 

a) a composition according to claim 84; or 

b) a compound of daim 1 

or a phannaceotically acceptable derivative 1hereo£ 

87* A method of treating or lessening tiie seventy of a PRAK, GSK3, ERK2, CDK2, 
MK2, SRC, SYK, or Aurora-2-mediated disease or condition in a patient comprising the step 
of administering to said ptltient a composition according to claim 84. 

88. A method of treating qr lessening the severity of a disease or cQnditi<m sdected j&om 
cardiovascular diseases, diabetes, neurological disorders, immimodefidency disorders, 
inflammatory diseases, allergic diseases, autoimmune diseases, destructive bone disorders 
sudi as osteoporosis, proliferative disorders, infectious diseases and viral diseases 
coniprising the step of administering to said patient a composition according to claim 83. 

89. The method according to claim 88, comprising tiie additional step of administering to 
said patient an additional therapeutic agent sdected £ix>m an anti-proliferative agen^ an anti- 
ixiflammatory agen^ an immunomodiolatory agent, a neurotrophic fector, an anti-infective 
agent, an antiviral agent, or an agmt for treathig cardiovascular disease, wherdn: 

said additional therapeutic agent is appro pr iate for the disease being treated; and 
said additional tiierapeutic agmt is administered together with said composition as a 
single dosage form or separatdy from said composition as part of a multiple dosage form. 
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